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Le  present  rapport  presente  les  resultats  de  1' etude  Bur  le 
ruissellement  menee  dans  le  bassin  de  la  riviere  Don  au 
printemps  de  1984.  II  regroupe  dee  donnees  sur  la  qualite 
dee  sediments  et  de  l'eau,  sur  les  courbes  des  debits 
jauges,  sur  le  niveau  de  l'eau  et  sur  le  debit.  On  y 
retrouve  aussi  une  description  de  la  zone  etudiee,  du  reseat 
et  du  programme  d ' echantlllonnage  ainsi  que  des  methodes 
utilisees.  Les  resultats  obtenus  indlquent  que  la  riviere 
Don  est  un  cours  d'eau  torrent lei  en  raison  de  son  gradient 
et  de  l'et endue  des  sols  impermeables  presents  dans  le 
bassin  versant.  On  recommande  de  poursuivre  1' etude  de  la 
riviere  Don. 


1.0  INTRODUCTION 

In  1981-1982,  the  Ontario  Ministry  of  the  Environment  initiated  the  Toronto  Area 
Watershed  Management  Strategy  Study  (TAWMS)  to  develope  a  comprehensive  water 
quality  management  plan  for  the  greater  Metropolitan  Toronto  area  watersheds  including 
the  Toronto  waterfront  area  of  nearshore  Lake  Ontario. 

Water  quality  deterioration  in  the  Toronto  area  waterfront  and  tributary  streams  has 
become  evident,  particularly  in  areas  where  recreational  use  has  been  impaired.  The 
extent  and  magnitude  of  the  deterioration  is  both  directly  and  indirectly  a  result  of 
various  anthropogenic  activities  within  the  Toronto  area  watershed.  Pollutant  inputs  to 
the  Toronto  area  watershed  and  lakefront  originate  from  both  point  and  non-point 
sources  which  include:  treated  effluent  discharges  from  sewage  treatment  plants; 
combined  sewer  overflows,  storm  sewer  outfalls,  non-point  source  urban  storm  water 
runoff,  agricultural  runoff  and  snowmelt  runoff. 

The  elaboration  and  implementation  of  a  comprehensive  water  management  strategy 
including  water  quality  management  will  permit  pollution  control  and  concomitant 
improvement  in  receiving  water  quality.  Water  quality  improvement  will  enhance  the 
usefulness  of  the  Toronto  area  tributaries  and  nearshore  areas  of  Lake  Ontario  for  water- 
based  recreation,  fisheries  and  wildlife,  and  aesthetics. 

Sound  technical  data  is  a  prerequisite  to  the  development  of  effective  management  plans 
and  alternatives.   The  key  technical  goals  of  the  TAWMS  study  include: 

o       measurement  of  seasonal  pollutant  loadings  to  the  Toronto  area  watershed 

and  the  Toronto  waterfront; 
o       measurement  of  seasonal  in-stream  pollutant  concentrations; 
o        identification     and    quantification     of     pollutant    sources    by    catchment, 

subcatchment  and  land  use  type; 
o       development  of  a  predictive  capability  to  estimate  the  effect  of  land  use 

type,    land   use   distribution   and   pollutant   control  measures  on   pollutant 

loadings,  transport  and  in-stream  concentrations. 
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Most  of  the  land  surface  within  the  bounds  of  the  TAWMS  area  is  distributed  between  the 
Humber  River  watershed  on  the  west  and  the  Don  River  watershed  on  the  east.  To  date 
most  of  the  effort  expended  in  the  TAWMS  program  has  been  directed  towards  the 
Humber  River  basin.   Studies  completed  cover: 

o       measurement  of  seasonal  instream  pollutant  concentrations  and  loadings  to 

Lake  Ontario; 
o       detailed  studies  of  pollutant  loadings  from  two  test  catchments; 
o       development  of   guidelines  and  methodologies  applicable  to  the   study  of 

urban  runoff; 
o       development  of  detailed  inventories  of  land  use  type  and  point  pollutant 

sources. 

This  report  documents  the  activities  undertaken  by  IEC  Beak  Consultants  Ltd. 
(IEC  BEAK)  in  the  first  of  these  Don  River  projects.  This  report  describes  the  design  and 
execution  of  an  instream  snowmelt  runoff  study. 

1.2  OBJECTIVES 

The  objectives  of  this  study  were: 

1.  To  design  and  carry  out  a  field  program  for  the  characterization  of  instream  water 
quality  and  sediment  chemistry  in  the  Don  River  basin  during  the  period  of 
snowmelt  and  associated  runoff  in  1984;  and 

2.  To  recommend  a  field  program  for  the  assessment  of  changes  in  water  quality  in 
the  Don  River  during  the  summer  and  autumn  seasons. 

This  report  documents  characteristics  of  the  study  area,  sampling  network  and  sampling 
schedule,  methods  employed  and  other  related  information  for  the  1984  spring  runoff 
study.  Rating  curves  for  12  stream  sampling  stations  are  presented  along  with  water 
level  observations  at  these  and  three  other  stations.  Flow  records  and  rating 
relationships  for  three  Water  Survey  of  Canada  (WSC)  sites,  (two  of  these  sites  were  also 
water  sampling  sites)  are  presented  in  an  appendix  for  the  study  period.    Water  quality 
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analyses  results  are  also  presented  in  an  appendix.  Meteorological  data  (including 
precipitation,  solar  radiation,  and  air  temperature),  hydrologic  data  and  all  water  quality 
data  has  also  been  supplied  on  floppy  diskette. 

This  report  is  not  intended  to  be  an  assessment  of  the  Don  River  water  quality  or  a 
determination  of  runoff  loadings  of  pollutants  but  rather  it  is  a  compendium  of  the  1984 
spring  field  survey  on  the  Don  river. 


I 
I 
I 
I 
I 
I 
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2.0  SITE  DESCRIPTION 

2.1  Don  River  Watershed  Study  Area 

The  Don  River  watershed  drains  an  area  of  just  over  400  km  along  a  north-south 
corridor  bounded  approximately  by  Keele  St.  on  the  west.  The  eastern  boundary  is 
oriented  approximately  along  a  line  joining  Bluffers  Park  and  King  City.  The  watershed 
discharges  into  Lake  Ontario  via  the  Keating  Channel  and  Toronto  Harbour. 
Approximately  60  percent  of  the  watershed  lies  south  of  Steeles  Ave.  within  the  bounds 
of  Metropolitan  Toronto.  North  of  Steeles  Ave.,  the  watershed  extends  into  the  Regional 
Municipality  of  York  encompassing  the  towns  of  Thornhill,  Richmond  Hill  and  Maple. 

The  watershed  is  divided  into  six  major  subcatchments  (see  Figure  2.1)  defined  by: 

o  Massey  Creek, 

o  West  Don  River, 

o  Wilket  Creek, 

o  East  Don  River, 

o  German  Mills  Creek,  and 

o  Little  Don  River. 

Throughout  the  watershed  the  stream  valleys  have  been  retained  as  open  space,  forest  or 
park  lands.  In  the  watershed  north  of  Steeles  Avenue,  the  existing  major  land  uses  are 
divided  between  agriculture,  residential,  small  commercial  and  forest.  A  small  portion  is 
devoted  to  industrial  and  large  commercial  developments.  South  of  Steeles  Avenue, 
industrial  and  large  commercial  developments  are  located  in  isolated  pockets  and  along 
development  corridors  (MTRCA  1979).  There  is  no  agricultural  land  use  south  of  Steeles 
Avenue.  Between  Steeles  Avenue  and  Eglinton  Avenue,  the  major  land  use  is  split 
between  residential  and  small  commercial  developments.  South  of  Eglinton  Avenue  the 
major  use  shifts  to  high  density  urban  development.  The  watershed  contains  one  major 
flood  control  structure,  the  G.  Ross  Lord  reservoir  located  on  the  West  Don  River  at 
Finch  Avenue. 


4013.1  2.1 


FIGURE2J 


Don  River  Watershed  and 
Sampling  Network 


YORK  REGION 


J   SAMPLING  STATION 
#  W.S.C.  STATION 
4    ACTIVE  DISPOSAL  SITE 
0  PASSIVE  DISPOSAL  SITE 
1  INDUSTRIAL  AREA 


LAKE  ONTARIO 


I 
I 
I 


The  Don  River  watershed  contains  a  number  of  pollutant  point  sources  which  may  be 
classified  as  continuous  or  intermittent.  Intermittent  sources  consist  of  storm  sewer  and 
combined  sewer  overflows  which  are  dry  except  during  runoff  events.  Continuous 
sources  include:  storm  sewer  outfalls  which  continually  discharge  because  of  illegal 
connections  and  cross  connections;  industrial  discharges;  and  treated  municipal  effluent 
from  the  North  Toronto  sewage  treatment  plant  (STP).  At  present  the  number,  type  and 
characteristics  of  most  of  these  point  sources  is  under  study. 

There  are  also  a  significant  number  of  active  and  passive  waste  disposal  sites  located 
within  the  watershed  which  could  contribute  non-point  source  pollutant  loadings.  The 
approximate  location  of  the  known  sites  are  presented  in  Figure  2.1. 

2.2  Sampling  Network 

The  sampling  network  was  designed  in  consultation  with  members  of  the  Water  Quality 
Committee  and  takes  into  account  the  following: 

o  geomorphology  of  the  Don  River  basin, 

o  land  use  within  the  basin, 

o  point  sources  within  the  basin, 

o  historical  meteorological  trends,  and 

o  level  of  effort. 

The  network  of  sampling  stations  for  the  spring  runoff  period  is  based  upon  three  levels 
of  priority;  primary,  secondary  and  tertiary  (see  Figure  2.1).  Primary  stations  were  sited 
at  key  geomorphological  points  which  divide  the  watershed  into  major  subcatchments  as 
defined  above.  Secondary  stations  were  sited  to  capture  general  land  use  types  within 
catchments  or  to  make  use  of  exisiting  monitoring  facilities.  Tertiary  stations  were 
sited  to  monitor  runoff  from  major  sewersheds,  to  isolate  specific  land  use  features,  or 
to  provide  mass  balance  checks. 

While  past  TAWMS  sampling  programs  have  been  restricted  to  Metropolitan  Toronto  as 
defined  by  the  area  south  of  Steeles  Avenue,  the  spring  runoff  study  extended  the  Don 
River  study  area  to  include  all  of  the  watershed. 
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A  total  of  15  water  quality  sampling  stations  have  been  established  within  the  Don  River 
basin.  These  stations  are  broken  down  as  follows:  10  primary,  4  secondary,  1  tertiary. 
The  location  of  these  stations  are  shown  on  Figure  2.1.  A  description  of  each  station  is 
contained  in  Table  2.1.  A  more  detailed  description  of  sampling  stations  with  staff 
guage  locations  and  elevations  appears  in  Appendix  1. 

As  noted  above,  the  primary  stations  were  sited  to  measure  export  from  the  total 
watershed  and  its  6  major  subcatchments.  Secondary  station  #10  was  established  to 
utilize  discharge  measurements  from  the  WSC  continuous  gauging  site  02HC029  and  to 
provide  measurements  on  the  East  Don  River  intermediate  between  Stations  14  and  6. 
Secondary  station  #11  was  established  to  measure  export  from  the  G.  Ross  Lord 
Reservoir.  Secondary  stations  2  and  5  were  established  to  characterize  the  urban  core 
area  and  the  industrialized  area  north  of  St.  Clair  Avenue  in  Scarborough  respectively. 
Tertiary  station  #3  was  established  to  check  the  mass  balance  on  total  export  from  the 
East  and  West  branches  of  the  Don  River,  Massey  Creek  and  the  North  Toronto  STP  and 
downstream  land  use  including  active  and  passive  disposal  sites.  This  station  takes 
advantage  of  the  WSC  gauge  (02HC024)  for  the  corresponding  flow  rate  record. 
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TABLE  2.1: 


WATER  SAMPLING  AND  DISCHARGE 
MEASUREMENT  STATIONS 


Station  // 

Priority 

Discharge 

Drainage  Area 
(km2) 

Location 

1 

Primary 

M 

347 

Front  Street 

2 

Secondary 

M 

1.0 

Bayview  Creek 

3 

Tertiary 

C 

316 

Todmorden  (Pottery 
Road),  WSC  guage 
02HC024 

4 

Primary 

M 

30.4 

Massey  Creek  upstream 
of  confluence  with  East 
Don  River 

5 

Secondary 

M 

16.8 

Massey  Creek  at 
Warden  Subway  Station 

6 

Primary- 

M 

156 

East  Don  River 

upstream  of  the 
Confluence  with 
Massey  Creek 

7 

Primary 

M 

127 

West  D°ri  upstream  of 
confluence  with  the 
East  Don  River 

8 

Primary 

M 

14.7 

Wilket  Creek  upstream 
of  the  confluence  with 
West  Don  River 

9 

Primary 

M 

11.8 

Sunnybrook  Creek 
upstream  of  the 
confluence  with  West 
Don  River 

10 

Secondary 

c 

130 

WSC  guage  02HC029 
near  York  Mills  and  Don 
Mills  Avenues 

11 

Secondary 

M 

68.0 

Outfall  from  G.  Ross 
Lord  Reservoir  on  West 

* 

Don  River  at  Finch 
Avenue 

12 

Primary 

M 

40.6 

German  Mills  Creek 
upstream  of  confluence 
with  East  Don  River 

13 

Primary 

M 

13.3 

Unnamed  Creek  near 
Leslie  St.  -  Markham 

Ki 

Primary 

M 

36.0 

Little  Don  River  at 
Langstaff  Road 

15 

Primary 

M 

13.6 

West  Don  River  at 
Keele  St. 

M      -       discharge  estimated  from  rating  curve 
C      -        continuous  discharge  measured  by  WSC 


3.0  METHODS 

3.1  Stage  /Discharge  Relationships 

Staff  guages  were  installed  at  all  water  sampling  stations  with  the  exception  of  stations 
//3  and  #10  which  are  WSC  guages  (No.'s  02HC024  and  02HC029  respectively).  Staff 
guages  were  normally  fastened  to  a  bridge  abutment,  large  tree  or  some  other  permanent 
surface  at  the  side  of  the  stream.  These  sites  were  selected  so  that  they  are  upstream  of 
control  sections  (weirs,  riffles,  culvert  inlets,  etc.).  In  addition,  the  staff  guages  are  all 
visible  from  bridges  or  other  access  points  and  remain  out  of  the  main  flow  in  most 
cases.  Some  guages  were  moved  during  the  course  of  the  study  because  of  the 
unsuitability  of  the  guage  site  (stations  if?  and  //9).  Station  #15  was  entirely  relocated 
after  the  second  survey.  MOE  personnel  reviewed  and  approved  the  final  staff  guage 
locations. 

Staff  guages  were  all  referenced  to  local  arbitrary  bench  marks  in  case  of  loss  or 
disturbance.  The  location  of  guages,  relative  elevation  and  location  of  bench  marks 
appear  in  Appenix  1. 

Stage /discharge  relationships  were  required  at  all  sampling  stations  except  station  //2.  It 
was  recognized  that  station  #2  would  not  yield  a  proper  relationship  due  to  a  backwater 
situation  at  that  location.  It  was  agreed  that  discrete  samples  taken  at  this  site  would  be 
submitted  for  a  qualitative  evaluation  with  no  account  of  flow  rate.  Stage/discharge 
relationships  for  stations  ifi  and  it  10  as  well  as  WSC  guage  02HC005  (Don  River  at  York 
Mills)  were  supplied  by  the  WSC  and  are  copied  in  Appendix  3. 

The  stage/discharge  relationships  at  the  remaining  12  stations  were  characterized  by 
flow  measurements  at  3  or  more  different  water  levels  throughout  the  spring  period. 
Flow  measurements  were  made  with  Ott  flow  meters  using  wading  rods  or  weighted 
bridge  rigs  according  to  the  proceedures  recommended  by  Bruce  and  Clark  (1969)  . 


^Bruce,  J.P.  and  Clark,  R.H.     "Introduction  to  Hydrometeorology".     Pergamon   Press, 
1969. 
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The  results  of  stream  flow  measurements  and  resultant  stage/discharge  curves  are 
presented  in  Appendix  2,  Figures  A2.1  to  A2.4.  Note  that  three  to  five  measurements 
were  made  at  each  site.  If  sampling  stations  are  to  be  reactivated,  then  an  additional 
flow  rate  measurement  is  required  at  some  sites  at  a  high  flow  rate  in  order  to  extend 
the  validated  range  of  the  curve  to  cover  the  full  range  of  flows  which  might  be 
experienced.  This  applies  to  stations  tf 5,  it6,  if  13,  and  (t\k.  Stations  #1  and  //8  require 
an  additional  low  water  level  flow  measurement  to  verify  the  relationships  at  low  flows. 

There  is  always  some  uncertainty  associated  when  a  stage  discharge  curve  is  extended 
beyond  the  limits  of  actual  observed  flow  rates  and  water  levels.  The  1984 
stage/discharge  relationships  were  determined  during  a  somewhat  abnormal  year  as 
snowmelt  occurred  largely  in  February  and  early  March  before  the  study  was  initiated. 
Streamflow  rates  after  these  times  were  relatively  minor  by  comparison  and  exteme 
conditions  did  not  occur.  The  curves  of  Figures  A2.1  to  A2.4  have  been  extended  a  small 
amount  past  the  upper  and  lower  flow  measurement.  It  must  be  recognized  however, 
that  some  uncertainty  exists  at  these  ranges. 

High  flow  rates  in  the  Don  River  system  are  usually  of  very  short  duration  because  of  the 
"flashiness"  of  the  system.  It  is  common  for  the  staff  guage  reading  to  change  by  2  to  5 
cm.  during  the  course  of  one  flow  measurement  at  these  high  water  levels.  Other 
problems  encountered  during  spring  runoff  flow  measurements  include  interference  by 
large  pieces  of  floating  ice  and  channel  shape  distortion  by  submerged,  attached  ice. 
Only  measurements  taken  in  unobstructed,  ice-free  channels  are  included  in  Appendix  2. 

It  should  be  recognized  that  stage/discharge  relationships  can  become  unsuitable  due  to 
channel  characteristic  changes  caused  by  natural  processess  such  as  weed  growth  or  ice 
formation.  Long  term  or  permanent  changes  due  to  sedimentation  or  scouring  which 
alter  the  control  section  can  also  render  the  relationship  invalid. 

3.2  Water  Sampling  and  Handling 

All  water  samples  were  taken  as  discrete  stream  water  samples.  The  following  was 
established  as  the  normal  water  sampling,  sample  handling  procedure: 
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o       AH  sample  bottles  are  labelled  with  water  resistant  identification  numbers. 
o       Sample  bottles  are  fastened  into  a  weighted  wire  cage  and  lowered  by  rope 

until  bottle  cage  submerges  in  the  centre  of  the  strearnflow. 
o       Sample  bottles  are  sealed  and  kept  in  a  cool  place  until  delivery  to  either 

the  IEC  BEAK  laboratory  cold  room   (prior  to  sample  compositing)  or  the 

MOE  laboratory  (bacteria  samples)  on  a  daily  basis, 
o       After  the  flow  rate  determinations  have  been  made,  chemistry  and  heavy 

metal  samples  are  flow  proportion  composited  or  taken  directly  as  discrete 

samples  (for  chemographs)  to  the  MOE  laboratory  along  with  the  necessary 

submission  documents, 
o       Priority    pollutant    samples    were    preserved    with    dichloromethane    and 

delivered  to  Mann  Testing  Laboratories. 

Stream  water  samples  were  taken  approximately  every  four  hours  (six  samples/day)  at 
each  station.  Sampling  was  initiated  prior  to  the  stream  runoff  response  whenever 
possible  and  continued  until  the  stream  water  levels  had  returned  to  near  the  seasonal 
base  flow  rate.  In  some  cases  field  crews  were  instructed  to  begin  sampling  prior  to  an 
event  which  was  predicted  but  which  did  not  materialize.  One  set  of  samples  was  then 
taken  as  an  inter-event  sample  set  and  the  remaining  samples  were  discarded.  Four 
inter-event  sample  sets  were  collected  in  total. 

A  complete  sample  schedule  with  water  levels  and  sample  analysis  results  is  included  in 
Appendix  k.  The  following  lists  identify  the  water  quality  parameters  of  concern  in  each 
analytical  group. 

Routine  chemistry  includes  the  following  parameters: 

o  chloride, 

o  particulate  residue, 

o  total  phosphorus, 

o  dissolved  reactive  phosphorus, 

o  total  ammonia, 

o  total  Kjeldahl  nitrogen, 

o  total  nitrates, 

o  reactive  nitrite, 
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o  reactive  nitrate 
o  filtrate  residue, 
o       dissolved  organic  carbon  (DOC),  and 

o         BOD5. 

The   first  five    parameters  were  analysed  on  all  samples,  while  the  remaining  7  were 
eliminated  or  added  during  the  course  of  the  study. 

Heavy  metals  include: 

0  chromium, 

0  copper, 

o  cadmium, 

o  nickel, 

0  lead, 

o  zinc, 

o  mercury,  and 

o  manganese. 

The    first    six    parameters   were   analysed   on   all    samples.      Mercury   was   replaced   by 
manganese  during  the  course  of  the  study. 

Bacterial  parameters  include: 

o       fecal  coliforms, 

0       fecal  streptococcus,  and 

o       Escherichia  coli 

Priority  pollutants  include  36  compounds  which  fall  into  the  following  categories: 

0        PCB's 

o       chlorophenols,  and 

0       phenoxy  acid  herbicides. 
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3.3  Sediment  Sampling 

Stream  sediment  samples  were  taken  at  each  water  sampling  station  on  two  occasions 
during  the  spring  runoff  study.  A  single  sample  was  composed  of  triplicate  sediment 
grabs  by  hand  or  by  Eckman  dredge  from  a  representative  depositional  area  near  each 
station.  The  first  set  of  samples  was  taken  early  in  the  study  prior  to  complete  snowmelt 
on  15  and  16  March.  The  second  set  of  samples  was  taken  after  the  final  event  survey  on 
June  25. 

Samples  were  collected  for  the  analysis  of  particle  size  distribution,  loss  on  ignition, 
heavy  metals  and  priority  pollutants. 
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4.0  RUNOFF  STUDIES 

4.1  Event  Sampling  and  Sample  Compositing 

Discrete  water  samples  were  taken  six  times  per  day  during  runoff  events  at  each  water 
sampling  station  (three  times  per  day  during  the  first  event  only)  beginning  a  short  time 
prior  to  runoff  responses  and  extending  until  the  event  had  subsided.  Samples  were  taken 
approximately  every  four  hours.  Sample  time  and  water  levels  appear  in  Appendix  4. 
The  sampling  frequency  was  found  to  be  adequate  for  events  of  long  duration  such  as 
those  resulting  from  a  sustained  mild  weather  period  with  associated  snowmelt.  During 
short  duration  events  (thunderstorms),  especially  at  headwater  stations,  this  frequency 
was  found  to  be  inadequate.  This  frequency  could  not  provide  for  a  full  trace  of  the 
hydrograph  in  these  circumstances.  Often  the  peak  of  the  hydrograph  was  missed  as  it 
occurred  between  water  level  observations. 

IEC  BEAK  mobilized  a  water  sampling  team  during  five  events  from  15  March  to  24  May 
1984.  In  all,  there  were  seven  runoff  events  during  this  period  at  which  time  streamflows 
were  at  least  two  times  the  base  seasonal  flow  rate.  The  likelihood  of  an  event  was 
determined  after  discussing  approaching  weather  patterns  with  meteorologists  at  the 
Lester  B.  Pearson  Airport  weather  office.  On  several  occasions  events  were  anticipated 
but  did  not  result  in  a  significant  event. 

» 
Most  samples  collected  for  routine  chemistry  and  heavy  metal  analysis  were  composited 
on  a  flow  proportional  basis  in  order  to  reduce  the  total  sample  number  without 
sacrificing  total  loading  information.  Samples  taken  at  stations  #3,  #4,  #7,  #9,  //10,  #11, 
#12,  and  #15  were  always  composited  to  yield  one  sample  set  per  day  for  the  duration  of 
the  event.  Samples  taken  at  stations  #1,  //5,  #6,  #8,  //13,  and  #14  were  composited  for 
the  fifth  event  only.  All  other  discrete  samples  were  submitted  as  sampled  at  these  six 
chemograph  stations.  One  discrete  sample  per  day  was  submitted  from  station  #2  since 
it  was  agreed  that  a  reliable  stage/discharge  curve  could  not  be  determined  for  that 
station. 
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The  sample  compositing  routine  was  as  follows: 

o  The  hydrograph  and  cumulative  hydrograph  were  determined  for  each  of 
the  stations  from  which  the  samples  were  to  be  composited. 

o       The   total   volume  of  stream   flow   which   passed  each   station   during  the 

individual  sample  intervals  was  calculated  along  with  the  percentage  of  the 

total  daily  flow. 

o       One  composite  sample  was  prepared  by  adding  the  appropriate  percentage 

3 
from  each  discrete  sample.    That  is,  consider  the  case  where  150,000  m    of 

flow  passes  station  X  during  a  period  which  extends  two  hours  before  until 

two  hours  after  sample  Y  is  collected  on  a  day  when  1,000,000  m     in  total 

passes    the    station.      The   final  composite   sample  would  contain    15%  of 

sample  Y  and  the  remainder  would  be  made  up  from  the  other  five  samples 

taken  that  day  at  that  station. 

Appendix  4  contains  lists  of  sample  analysis  results  along  with  the  water  level  and  time 
of  sampling  for  each  station  (Table  A^.l).  Also  the  relevant  compositing  information  is 
provided  in  that  appendix  for  all  composite  samples  (Table  A4.2). 

Bacteria  samples  were  taken  once  per  day  and  were  not  composited.  The  times  of 
bacteria  sampling  and  analysis  results  are  also  listed  in  Table  A4.1.  Priority  pollutants 
were  sampled  once  per  event  (runs  #4,  //16,  #32,  # 56  and  //S3)  and  were  not  composited. 
Only  run  #56  was  submitted  for  priority  pollutant  analyses. 

k.2  Inter-event  Sampling 

Appendix  «*  (Table  A<f.l)  lists  the  water  levels  and  laboratory  analysis  results  for  inter- 
event  sample  sets.  Four  inter-event  sample  sets  were  collected  at  each  station  (runs  #8, 
#21,  #50,  and  #79).  These  sets  were  collected  during  base  flow  conditions  and  were 
submitted  as  discrete  samples.  Samples  were  submitted  for  routine  chemistry,  heavy 
metals  and  bacterial  analysis.  All  inter-event  samples  were  delivered  to  the  MOE 
laboratory  immediately  following  collection.  No  priority  pollutant  analyses  was 
conducted  on  inter-event  samples. 
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4.3  Sediment  Sampling 

Table  <*.l  lists  sediment  sample  descriptions  and  observed  sample  depth  and  flow  velocity 
for  the  samples  taken  on  15-16  March  and  25  June.  Samples  were  taken  at  the  same  sites 
on  both  occasions  to  allow  for  a  direct  comparison  of  chemical  on  physical 
characteristics.  Therefore,  the  sample  descriptions  are  identical  for  both  sample  sets. 
Laboratory  analyses  were  not  available  at  the  time  of  this  report. 

Most  sediment  samples  were  collected  from  depths  ranging  from  0.1  to  0.3  metres  in 
water  velocities  of  0.3  to  1.0  m/s.  Sediment  was  largely  composed  of  clean  sand.  Silt 
and  fine  textured  material  was  found  only  at  main  stream  stations  (#1,  //3,  #4,  //7,  and 
//10).  Oil  and  grease  were  particularly  evident  in  sediment  taken  at  stations  it  I,  tt2  and 
1(5.  Oil  and  grease  were  also  evident  on  the  water  surface  at  these  sites. 

4.4  Meteorology 

In  addition  to  water  quality,  hydrology  and  sediment  data,  IEC  BEAK  has  assembled 
meteorological  data  for  the  study  area  to  cover  the  March  to  3une  1984  period.  This 
information  includes  precipitation  (rate  of  rain),  solar  radiation  and  air  temperature  and 
has  been  supplied  by  AES.  All  meteorological  files  have  been  supplied  on  floppy  diskette 
and  are  not  included  in  this  report.  However,  as  a  summary,  Table  4.2  lists  the  data  sets 
which  are  available  and  the  sites  of  observation.  Unfortunately,  AES  did  not  install  rain 
guages  in  the  Don  River  Watershed  until  1  April  1984.  Rainfall  records  for  March  at 
Lester  B.  Pearson  International  Airport  are  supplied  as  a  back-up  reference. 
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TABLE  0.1 


SEDIMENT  SAMPLE  CHARACTERISTICS 
(15  March  and  25  June) 


Station 


1.  Front  Street 

2.  Bayview  Creek 

3.  Todmorden  (Pottery  Road) 
0.       Massey  Creek  at  Confluence 

5.  Massey  Creek  at  Warden 

6.  East  Don  River  and  Confluence 

7.  West  Don  River  at  Confluence 

8.  Wilket  Creek 

9.  Sunnybrook  Creek 

10.  Eas\  Don  River  at  York  Mills 

11.  G.  Ross  Lord  Outfall 

12.  German  Mills  Creek 

13.  Markham  Creek 

1*.    Little  Don  River  at  Langstaff  Rd. 
15.    West  Don  River  at  Maple 


Description 


Dark  brown  silty  material  containing  bits  of 
detritus  (leaves  and  twigs)  and  a  greasy, 
oily  texture. 

Brown  sand,  silt  and  pebbles.   No  detritus. 
Oil  and  gasoline  present. 

Clean  silty  sand.    No  oil  or  detritus  present. 

Silty  loose  sand.    No  oil  present. 

Sand  and  pebbles  with  oily  coating.    No  detritus 

Clean  sand  and  pebbles  with  no  oil  or  detritus 

Silt  and  sand  with  pebbles  and  some  bits  of 
detritus.    No  oil  present. 

Silty  sand  and  pebbles  with  some  twigs.   No 
oil  present. 

Clean  sand  with  some  pebbles  and  twigs.   No 
oil  present. 

Sand  and  silt  with  pebbles.   No  oil  or  grease. 

Sand  and  gravel.    No  oil  or  grease. 

Sand  with  small  pebbles.   No  oil  or  grease. 

Sand  and  silt  with  detritus.   No  oil  or  grease. 

Sand  and  gravel.    No  oil  or  grease 

Sand  and  gravel.    Clean  with  no  detritus,  oil 
or  grease 


Depth 
(m) 


1.2 


0.1 


Velocity 
(m/s) 


0.4-0.6 


0-0.1 


1.0 

0.0-0.6 

0.25 

0.3-0.5 

0.3 

1.0 

0.3 

1.0 

0.25 

0.5 

0.3-0.0 

0.2-0.0 

0.1-0.3 

0.5 

0.5-0.8 

0.0-0.6 

0.3 

0.3 

0.3-0.0 

0.6 

0.2 

0.1 

0.3 

0.3 

0.2 

0.2 

Stations  were  sampled  at  the  same  site  on  both  occasions  and  therefore  sediment  appearance  and  texture  are  identical. 
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METEOROLOGICAL  DATA  SETS 


Parameter 


Station 


Period  of  Record 
(DO/MM) 


Precipitation 


Toronto  -  York  Mills 
Toronto  -  Bloor  Street 
Toronto  -  Bermondsey 
Toronto  -  Booth 
Toronto  -  Ellesmere 
Toronto  -  International  Airport 
Toronto  -  Island  Airport 
Seneca  Hill 
Keele-Finch 

Toronto  -  Met.  Research  Station 


01/0*  • 
01/0*  ■ 

01/0*  ■ 

01/0* 

01/0* 

01/03 

01/0* 

01/05 

01/0* 

01/06 

01/0* 


30/0* 
30/06 
31/05 
30/06 
31/05 
30/06 
30/06 
30/06 
30/0* 
30/06 
30/06 


Solar  Radiation 


Toronto  -  Met.  Research  Station 
Toronto  -  Bloor  Street 


01/03  -  30/06 
01/03-  30/06 


Air  Temperature 


Toronto  -  Bloor  Street 
Toronto  -  Met.  Research  Station 
Toronto  -  Ellesmere 
Toronto  -  Internation  Airport 
Toronto  -  Island  Airport 


01/03-  30/06 
01/03  -  30/06 
01/03-  30/06 
01/03  -  30/06 
01/03-  30/06 


I 


5.0  RECOMMENDATIONS  AND  CONCLUSIONS 

5.1  Conclusions 

The  following  conclusions  have  been  drawn  and  relate  to  the  design  and  execution  of 
spring  snowmelt  runoff  studies  in  the  Don  river  Watershed: 

o  The  Don  River  is  very  "flashy"  due  to  stream  gradients  and  large 
impervious  areas  in  the  watershed.  Runoff  hydrographs  can  peak  within  a 
few  hours  of  the  onset  of  melt  or  rainfall  conditions. 

o  The  occurrence  of  a  spring  runoff  event  is  difficult  to  forecast  since  it 
depends  upon  accurate  long  term  weather  forecasts  and  may  occur  for  a 
variety  of  reasons,  (i.e.,  rain,  warm  temperatures).  Long  term  (3  to  5  day) 
weather  forecasting  in  the  Toronto  area  is  not  highly  reliable  during  the 
spring  period. 

o  The  characterization  of  stage/discharge  relationships  at  natural  stream 
sites  requires  a  significant  commitment  of  manpower.  Also  extreme  high 
water  levels  occur  rarely  and  may  not  occur  during  daylight  hours  making 
flow  measurement  at  these  times  difficult. 

o  Flow  proportional  sample  compositing  is  an  effective  way  to  reduce 
analytical  costs  if  only  total  event  pollutant  loads  are  required. 

5.2  Recommendations 

Based  upon  the  experience  gained  by  the  1EC  BEAK  study  team  during  the  1984  runoff 
study  the  following  recommendations  are  made  for  future  Don  River  studies  or  similar 
studies  in  other  watershed: 

o  The  stage/discharge  relationships  for  most  stations  should  be  validated  at 
the  extremes  of  water  level.  The  occurrence  of  extremely  high  water 
levels  is  rare  and  of  short  duration  and  may  require  that  flow  measuring 
crews  remain  at  one  station  over  long  periods  of  time  in  order  to  observe 
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these  conditions.  From  15  to  30  additional  flow  measurements  are  required 
at  the  Don  River  stations  used  in  this  study  to  validate  the  relationships 
determined. 

o  Automatic  water  sampling  and  water  level  recording  instruments  should  be 
employed  at  flashy  headwater  stations  to  avoid  missing  key  periods  of  the 
runoff  event. 

o  Sampling  intervals  should  be  flexible  and  determined  separately  for  each 
station.  Intervals  should  be  shorter  on  the  rising  limb  of  the  hydrograph  at 
all  stations. 

o  Sampling  should  be  initiated  prior  to  runoff  events  in  order  to  ensure  that 
the  initial  response  is  covered. 

o  Flow  proportional  compositing  should  be  employed  as  a  means  to  reduce 
analytical  costs  without  sacrificing  the  information  required  to  estimate 
pollutant  loads. 

o  Rate  of  rain  guages  should  be  deployed  in  addition  to  AES  guages  since  AES 
does  not  normally  deploy  guages  until  April. 

o  Spring  snowmelt  runoff  studies  should  be  inititated  in  January  in  order  to 
include  winter  melt  periods.  As  in  1984  the  majority  of  snowmelt  can 
occur  in  the  winter  months. 
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Appendix  1   Sampling  Station  Descriptions 


TABLE  Al.l 


STAGE  PLATE  LOCATION 


Station 

1. 

2. 


5. 
6. 
7. 
S. 
9, 


Northwest  corner  of  railway  bridge  abutment,  320  meters  north  of 
Gardiner  Expressway. 

Between    twin    culvert    inverts  on   west   side   of   Bayview   Avenue,   200 

meters  north  of  Danforth  Avenue  bridge. 

Attached  to  gabions  on  east  side  of  Massey  Creek  50  meters  south  of  Don 
Valley  Parkway  overpass. 

Attached  to  centre  bridge  support  east  side  of  Massev  Creek  underpass 
of  Warden  Avenue  at  St.  Clair  Avenue. 

Attached  to  overhanging  tree  limb  on  west  side  of  east  branch  of 
Don  River  300  meters  upstream  from  confluence  with  Massey  Creek. 

Attached  to  overhanging  tree  limb  on  east  side  of  west  branch  of 
Don  River  50  meters  upstream  of  concrete  bridge  in  E.T.  Seton  Park. 

On  north  east  corner  of  concrete  bridge  over  Wilket  Creek  10  meters 
upstream  of  confluence  with  west  branch  of  Don  River. 

On  north  west  corner  of  concrete  apron  of  bridge  over  Sunny  Brook 
Hospital  Creek  100  meters  upstream  from  confluence  with  west  branch 
of  Don  River. 


11. 


On   north    west  corner   of  bridge   over   west  branch   of  Don   River  on 
Finch  Avenue  east  of  Dufferin  Street. 


12. 


13. 


Attached  to  overhanging  tree  limb  on  north  side  of  German  Mills  Creek 
300  meters  upstream  from  confluence  with  east  branch  of  Don  River. 

On  north  east  side  of  concrete  weir  on  Markham  Creek  100  meters  east 
of  Leslie  Street  at  Green  Lane. 


I*. 

15. 


On  east  concrete  wall  connecting  bridges  on  Hwy.  #7  and  Langstaff  Road 
over  Little  Don  River  east  of  Bathurst. 

On  concrete  bridge  support  on  east  side  of  Keele  Street  overpass  of  west 
branch  of  Don  River  500  meters  south  of  Rutherford  Road. 


TABLE  A  1.2 


STATION  DATUMS 
BENCH  MARK  LOCATION  AND  ELEVATIONS 


Station  // 

1 


6 
7 
8 

9 

11 

12 

13 

14 


Datum  is  2.00  meters  below  centre  of  nail  head  in  piling  on  west  side 
under  bridge  marked  with  fluorescent  paint. 

Datum  is  3.33  meters  below  top  left  corner  of  culvert  jacket  on  north 
side  of  Massey  Creek  50  meters  upstream  of  Don  Valley  Parkway 
overpass  marked  with  fluorescent  paint. 

Datum  is  concrete  floor  of  stream  bed  directly  in  from  of  east  side 
centre  support  of  Warden  Street  overpass  marked  with  fluorescent 
paint     1  meter  high. 

Datum  is  3.035  meters  below  centre  of  nail  in  downstream  side  of  tree 
that  staff  plate  is  attached  to  marked  with  fluorescent  paint. 

Datum  is  2.00  meters  below  centre  of  nail  in  downstream  side  of  tree 
limb  that  staff  plate  is  attached  to  marked  with  fluorescent  paint. 

Datum  is  2.53  meters  below  spot  marked  with  fluorescent  paint  on 
underside  of  bridge  floor. 

Datum  is  3.06  meters  to  spot  marked  on  centre  top  edge  of  upstream  side 
of  bridge  marked,  with  fluorescent  paint. 

Datum  is  concrete  shoulder  inside  edge  of  northwest  corner  of  bridge 
foot. 

Datum  is  2.00  meters  below  centre  of  nail  on  downstream  side  of  tree 
that  staff  plate  is  attached  to  marked  with  fluorescent  paint. 

Datum  is  1.145  meters  below  edge  of  upstream  side  of  concrete  weir 
shoulder  marked  with  fluorescent  paint. 

Datum  is  2.00  meters  below  centre  of  nail  in  concrete  wing  wall  north  of 
staff  plate  position  marked  with  fluorescent  paint. 

Datum  is  2.00  meters  below  centre  of  nail  in  south  side  concrete  wing 
wall  marked  with  fluorescent  paint. 
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TABLE  A2.1  FLOW  MEASUREMENTS 

AT  DON  RIVER  SAMPLING  STATIONS 


Station  0  Date  Water  Level  Flow  Rate 

DD/MM  (m)  (m}/s) 


8.55 

79.8 
27.8 

0.279 
3.*»0 
0.491 
0.3*8 

0.162 

0.174 

1.21 
1.66 
1.97 

11.58 
2.16 

0.842 
1.05 

0.138 

2.77 

0.194 

0.191 

1.31 

0.066 
0.061 
0.118 
0.294 

11  06/03  0.062  0.399 

9.47 
1.92 

12  06/03  0.335  0.355 

1.26 
0.375 
2.14 

13  20/03  0.100  0.11  J 

0.245 
0.330 

14  20/03  0.24C  0.4  IS 

0.757 
1.11 

15-old*  20/03  0.265  0.315 

0.655 
0.529 

15-new*  17/04  0.190  0.278 

0.130 
0.081 


17/03 
21/04 
22/03 

0.285 
1.025 
0.560 

16/03 
21/03 
17/03 
24/04 

0.195 
0.980 

0.300 
0.197 

15/04 
24/04 

0.088 
0.090 

17/03 
24/04 

18/04 

0.110 
0.145 

0.180 

21/04 
17/03 
15/04 
24/04 

1.360 
0.240 
0.070 
0.115 

17/03 
16/03 
22/03 

17/04 
04/05 

0.205 
0.360 
0.155 
0.115 

0.220 

24/04 
18.04 
23/03 
04/05 

0.160 
0.177 
0.200 
0.355 

06/03 
22/03 

05/04 

0.062 
0.620 
0.225 

06/03 
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•  Station  15  moved  on  23/03/84 


FIGURE  A2.I      Don  River  Rating  Curves,  Station  1,6,7 
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FIGURE  A2.2     Don  River  Rating  Curves,  Stations  4,8,12,13 
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FIGURE  A2.3     Don  River  Rating  Curves,  Stations   5,11,14 
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FIGURE  A2.4     Don  River  Rating  Curves,  Stations    9,15 
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Appendix  3  W.S.C.  Flow  Records 
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I  OB .OOC 

i  .1 .  s  i 

i 00.000 

I  04.000 

1  OS. OOO 

1 Od .000 

1  OS. OOO 

IOS.000 

is*. ooo 

io*. ooo 

1  OS. OOO 

i  .1 .  s  } 

1   0*3.  0  DO 

1  04.0011 

1 09. 000 

1 09.000 

109.000 

109.000 

1  09.  000 

109.000 

1 09.000 

i3.  A3 

1 09.000 

1  0  4.000 

1 1 0.000 

1 1 0.000 

1  IO.0  00 

1  10.000 

1  1  0.  COO 

1 10. OOO 

1 10.000 

1  J.St 

1  10.000 

1  10.000 

1 1 0.000 

1 10.000 

1 il .000 

1 1 1 .000 

1  1  1.000 

11  1  .000 

1 1 1 .000 

i  3.SS 

1  11 .000 

111.000 

1  J  1  . 000 

1 1 1 .000 

1 1 1 .000 

1 1 1 .000 

1  1  1.000 

1  12.000 

1  12.000 

■  .  -' 

1 12.000 

1  12.000 

1 12.000 

1 12.000 

1 12 .OOO 

1 1 2.000 

1 12.000 

1  12.000 

1  12.000 

4  3. ST 

1 13.000 

1  1  3.000 

1 1 3.00  0 

1 13.0  00 

1 13.000 

1 1 3. OOO 

1 13.000 

113.000 

1 13.000 

i3.se 

1 13.000 

1  1  1.000 

1 14.040 

1 14 .000 

1  14  .000 

1   I  4.  OOO 

1 14.000 

1 14.000 

1  14  .000 

1  3.69 

1 1* .000 

1  14.000 

1 14.00  0 

1 14 . 000 

1  1 5.000 

1  IS.  OOO 

1  IS. 000 

1  15. OOC 

1  IS. OOO 

ST4  1IC4.     60.     0244tor" 


.009        4,1   i»[. 


■  1.40 


94.600 

85.300 

•6. 100  13.57 

9«.«00  13. Si 

»'.4O0  13.04 

88.300  13. 5r- 

69.  I  SO  I  3.4'. 

89.800  13.07 

90.600  13,511 

9  I. ISO  I3.S9 

92.100  13.60 

92. SOO  11.61 

91.600  13.62 

94.400  13.63 

St.  I  00  13.64 

95.900  13.64 

St. 600  13,/./. 

97.400  13.67 

96.200  13.64* 

9*. 900  13.69 

.009  4CT4CS 

99.7  00  13.70 

101.000  1-3.71, 

101.000  13.72 

102.000  13.73 

103.000  13.74 

104.000  13.70 

105.000  13.74. 

IOS.000  13.77 

106.000  13.78 

107.000  13.79 

109. 000  13.80 

109.000  13.61 

109.000  13.71." 

1  1  0.  000  I  .1  .83 

1  I  1.000  13.84 

I  12.000  13.80 

1  I  3.000  I  3.86 

1 13.000  11.67 

114.  000  13.41* 

I  19. 000  13.89 


1  J.VO 

1  | 5-0  UO 

1  (  5.0  00 

1  15.O0U 

1 1 S.000 

1 1 s. ooo 

l  14.000 

i  15. 000 

t  16.000 

1  1*.  .000 

I  I  f..  0  00 

1.1  .  w.i 

I .»  .  *>  1 

1  1 1..00D 

1  I  «..  OOO 

1  |  b. ooo 

1 lo.OOO 

1  10*000 

1 16. 000 

i  16.000 

I  1 6 .000 

1   lf..WV>l 

1  1  7.  OilO 

1  .4  .  •*! 

i  . " .  "5  r 

1   I   f.  GOO 

l  i  ?.  000 

I  t  /.ooo 

1  1  7.000 

1  1  /.ooo 

1 1 7.000 

1  17.000 

1 1 7.000 

1   1  /  .  'i ■  i  C  '. 

i  i  r. cow 

1 .»  .  '.? 

i  j,t,J 

1   |  '.DUU 

1   1   /  s  O  0  0 

i  i  r>.000 

I  in  .000 

I IP.OCO 

1  1*. 000 

i 16. OOO 

1 1 6.000 

1  1  « . OUC 

116. OOO 

1    »  .  'J  1 

l  .1  .  9  * 

i , fl. ooo 

i  I  0.000 

1  I  •  .  0  0  0 

1 1 n. 000 

.!.  IV.OOO 

I   liO.OOO 

I  10.000 

1  19'.  OOC 

1   l  1  .OOC 

1   1  9.  000 

I   »  .  '-  1 

1    .9    .    S  5 

1   1  Q.  000 

I   t-J.OUO 

,  ,g,OoC 

1  I v  .0  00 

1  1  -91.0  00 

i  19.000 

1   IV.OOO 

120.000 

I  70  .OOC 

1  20. 000 

I    l.'J  > 

l  ,i ,  V  t 

i;j,oou 

1  20. 000 

i,?o. ono 

i 70. 000 

IJO.QOO 

120,000 

t  20. 000 

12  0.000 

1  20  .0  00 

121 . 000 

1        1    ■     •*'. 

■      .  N     .      V      .' 

1  71.000 

i  ? l  .000 

1  2  i  .000 

1  2 1  .000 

..-..ROC 

1  2  1  .OOO 

12t- 000 

1  2  1  .000 

1  21  .000 

1 71 .OOO 

.J.".' 

,         l,«|l 

J  2  ii  .OOC 

12  1.000 

1 22.000 

1(2 .ooo 

127. OOO 

122*000 

. *7 ■ OOO 

122.000 

1 72  -UOL 

122.000 

10. '-tn 

1  J.  W 

1  2.7.0  OP 

1  ?2.000 

122.000 

122-000 

123.000 

123.000 

123.000 

123.000 

123.000 

173.000 

1  J.«J<* 

s    *  .  GC 

i^J.OOU 

i  73.000 

1  2  3.00  0 

(23.003 

123. OOO 

123.000 

124.000 

124.000 

1 24 .000 

124.000 

t  4  .  00 

1  *  .  0  I 

1 24.000 

1  i  •y  .  J  0  u 

(74.000 

12« .000 

I2*.000 

124.000 

124.000 

125. OOC 

175.000 

I  2S.000 

|4  .  U  J 

1   •  9   0? 

,  ."..OOC 

1  25.000 

I  2^.000 

i  7  '-•  •  0  0  0 

125. OOO 

125.000 

1 71  -  00  0 

125.00  0 

126.000 

1 26*  000 

14.02 

I  *  .  0  3 

1  t f>*  0  00 

i  76.000 

I  26. 0  00 

12<-.00O 

1  26.000 

126. OOO 

126.000 

126.000 

I2T4.000 

177.000 

14  .  U2 

.*...■• 

12  r.ooo 

1  2  J".  0  00 

1 27.000 

I  2  '.ooo 

1  27.000 

L27. 000 

127. 000 

127.000 

I  2  t  .OOC 

127.000 

14  .  04 

i  •  .05 

11  /A.OiJO 

1  74..  000 

1  2tt. 0  10 

i 74  .  OOC 

120.  it  00 

12U.OO0 

126.000 

120.030 

126  .000 

170. OOO 

14.00 

i  *.  Of 

ii  :h.uoc 

1  2-4.000 

129.000 

1  29 .000 

1.20.000 

12*. COO 

I  20.0  00 

129.000 

I  79 .000 

129.000 

.*..>". 

1  *  .0  > 

J  29.0  00 

9  20. OOC 

i  i*V.  0  JO 

I  J 0.00 II 

1  JD.OOO 

1 Jd. 000 

l 30.000 

130.000 

1  36.000 

l 30. 000 

14.07 

i  •  *  Ob 

1 30.000 

i  to. 000 

I  JO. 000 

I 3o ■ OOo 

131.000 

131.000 

f  31.000 

131.000 

1 31  .00  0 

131*000 

1*  .00 

i  -..CI 

;  3  i  .000 

1  31 .000 

■  31  .000 

i  31  .000 

13|«000 

132.000 

132.000 

132.000 

132.000 

132.000 

14  .09 

i  l«ES 

.000 

.00  I 

.002 

.003 

.004 

•  005 

.006 

.007 

.000 

•  OOO 

NCTftrs 

1  *  •  1  0 

I  32 . 0  00 

1  312-000 

1 37 . OOO 

132.000 

132*000 

132.000 

03.000 

133.000 

133 .OOC 

1  33.  000 

I4.1H 

1 33*0  00 

1  33.000 

133.000 

uj.oec 

!  33.  OOC 

1  J J. 000 

133. OOO 

134.000 

I  34 .0  00 

I  34.000 

I4.|| 

I  4  •  I  2 

1  J* . 0  00 

1    '*.  DOC 

1   J-4.000 

iSt.noo 

134.000 

1 34 .000 

134.000 

134. OOO 

1 35. OOC 

135.000 

14.  1? 

I  *  .  i  3 

1 J1.0 DC 

1  3  5.000 

I  35.00  0 

IO>.000 

135.000 

135.000 

1 35*000 

135.00  0 

135.000 

136,000 

1  4  .  |  3 

1  «•  1  4 

ljh.000 

1  3*..  000 

Oft. 000 

Ofr-OOO 

I3A.000 

1 36*000 

136-000 

136. OOO 

1 36*0  00 

1  36.000 

|4.|* 

1  *.  1* 

i  *.  ie 

1 JT.000 

1  37,000 

i  3 r . ooc 

1 3  7. 000 

13?. OOC 

13/.000 

137. OOO 

13  7.000 

137. OOO 

137.000 

i  *  .  r4 

137,000 

1  17,000 

130.00  0 

i 3ft. ooo 

13B.0DC 

1JB.000 

i  3*0.  000 

130.000 

130. OOC 

1  30-000 

1 6  •  |  ftj 

i  rtti  .o  oo 

1  .IB.  00  0 

t  J* . 0  0  0 

130.000 

1  JO. 000 

130.000 

13*.Q00 

130-000 

i  39.000 

1 39. 000 

14.  i  r 

i«.  ie 

i  - .  i  ■- 

1 JV.000 

]  JV.OO  c 

OV.000 

iJO.OOC 

140.000 

140.000 

1 40.000 

140.000 

1 40.000 

14  0,000 

14  .    Ift 

1 •0.000 

I  4  0.0  00 

t  40. OOO 

140.000 

I4Q.0O0 

14  I  .000 

14|. 000 

161,000 

141 .000 

1 41 ,000 

14  .   |U 

<  * .  .•  i 
14.22 
t  «.r  j 

14.4?* 

1  «  '1  .000 

1  4  i  .  o  0  u 

t •  1.000 

i *  1  .000 

|#| .ooo 

I  4 j  .  OOO 

142.000 

142.000 

142.000 

147,000 

i*.:o 

1  42*000 

i  47. 000 

1 42.000 

|4?.000 

142.000 

14  3.000 

143.000 

143.000 

143.000 

1 43,000 

14.21 

1  o.ooc 

I  r<3.  0  U  U 

.43.000 

143.000 

14J.000 

1*4.000 

144.090 

144,000 

I  44 .000 

1  44.000 

14   .2? 

I  *»,0OC 

144.000 

144 .000 

164.000 

145. UOO 

1 45. 000 

145.000 

1*5. ODO 

1 45, 000 

14  .73 

1  4^.000 

1  45.000 

143.000 

i»S.OO0 

i *1.00w 

146.000 

1 66. OOO 

I 46, OOO 

1  4*>.0O0 

1 4  6. 000 

14  .74 

14.77 
i*-r« 

1 46*0  0  0 

1  '■ri.000 

1 46,000 

L4*>  .000 

1  46.000 

i  %r.ooo 

147.000 

1*7,000 

147. oor 

14V, OOO 

l*-*«?9 

147,000 
I »B.OOC 
1  4*9. 000 
,4.0.000 

1   ■•    T.  00  0 

1  47.000 

14  7.000 

1*7.000 

166.000 

146.000 

160,000 

140. ooo 

1  40. 000 

14   .  7*9, 

1  41.000 

1  40.000 

140.000 

140.000 

|4«.t>00 

I  44.000 

169,000 

140.000 

1 «9. 000 

1  4  .  ,-•  T 

1  4 9.  00  0 

I  4*>.  000 

140-000 

1  46.000 

150.000 

150.000 

ISO. OOO 

140.000 

1  50. 000 

14  .2" 

i  4.0.000 

lftO.000 

150. 000 

150.000 

151.000 

.51 .000 

151 .000 

151 .000 

14  1.000 

14  .29 

•»»   if    ivai 

vW*4.»»M.i    (WT  . 


UUM    HIVfE     At     TCOMOAOtt- 


it ACt-uikCMAAsc  t*ki.e  nu. 


OAIC0     DAT     II      l»l         (OltCMkHSCS     IN     KJ/SJ 


.J* 

.  II 

.  Jfl 

I  •  .  3  » 

.J* 

.  39 


■  •2 

■  •J 


.•' 
.• / 
.  *e 
.•« 

-t  l«€S 
■  ». SO 


.000 

i ',  i,  .ooo 
I  *»?.ooo 

I  ,3-OOU 
I  S*.000 
I  ss.000 

167.000 

1  4A.000 

i  'jv.d  oo 

1  (.0.000 

I  CI  I  .000 
I  62. OOO 

I  6  J. 000 
I  A*. 000 

:  ',-,.000 

I 000 

lu'.eoo 

U.K. 000 
I  (.0.000 
I  Tu.000 

.000 


.001 
I'l .000 

i -p.aao 

I  'il.OOO 
I  SA.0O0 
ISS.000 

I  if. 0  00 
I  57.000 
>  '>«  .  0  0  0 

i 4V.OO0 
160.000 

.61.000 
I 62.900 
I 43.000 
I i'.OOO 
I  AS. 0*0 

t  6c. 000 

i  67.  joo 

ita.oeo 

i  '.4.000 

I  /o.ooo 
.001 


.001 

.M  .000 
I  5?. 000 
ltJ.090 
IK. 000 

iss.ooo 

I  SO. 000 
147.000 
I  10.0  00 
14V.000 
1*0.000 

101.0)0 
14*2.000 

I  (.3.000 
1*4.000 
164.000 

1*0.00  0 
I (.7.000 

1  I.C.OOO 
ItO.OOO 
I  70.000 

.002 


.OBJ 

141 .000 
1*2  .Out! 

163.000 
114.00C 
ISS.OOO 

IS*.  00)0 
1ST. 000 
ISO. OOO 
1SV.000 
1*0.000 

1*1 .000 
1*2. OOO 

163.000 

itx.ooo 

166.000 

■  «<>. ooo 

1*7.000 

IAR.000 
1*0.000 
1 70.000 

.003 


.0  0* 

If  1 .oco 

I  Si  .0  00 
163.000 
IS*. 000 
ISS.OOO 

is*. ooo 

147.000 
IS*. 0  00 
1*9.000 
1*0.000 

101.000 
1*2. OOO 
1*3.000 

i**. ooo 

166.000 

166- one 
167.000 
16*. 000 
164.000 
I  70.000 

.00* 


.004 

I  -j ;>.  ooo 
l'jj.000 
IS*. OOO 
ISS.000 
IS*. OOO 

IS7.000 
ISO. 000 
I  SO. DOC 
1*0.000 
1*1 .000 

1*1.000 

163.000 

lb*. 000 

16S.O0O 

1 66. 000 

167. OOO 
1*14.000 
109. OOU 
I  70.000 
1 71 .000 

.oos 


.006 

IS?. 000 

.43.000 
IS*. 000 
ISS.000 

1 66.000 

1ST. 000 

IS*. 000 
I  30- 000 
1*0.000 
161.000 

161.  MO 
163. OOO 

I  6*.  000 

its.  ooo 

166.  000 

I  67.000 
166.000 
1*0.000 
I  70.000 
I  71 .000 

.00* 


.00  7 

142.000 
163. OOO 
IS* .000 
ISS.000 

is*. too 

147. OOO 
ISO. 000 
16V. 000 
1*0.000 
1*1.000 

1*2.000 
1*9. OOO 

i*«.ooo 

1*3.000 

1*6.00  0 

167 .000 
1*6.000 
1*0.000 
1 70.000 
17  1.000 


.006 

IS2.000 

I  43.000 
IS*  .000 
144.005 
166.0  00 

157.000 

ISt.000 
IS 9.0  0 c 
1*0.000 
161 .000 

1*2.000 

1*3.000 
16* .000 
l»S.OO0 
l»*.000 

167.000 
1 60.000 
1*9.000 
I  70.000 

in  .ooo 

.006 


STATION    Ml.     0*MC 


.009 

1  57.000 
143.  000 
l«*. OOO 
If' 4.  OOO 
ISC. 000 

I  6  /.OOO 

ise. ooo 

I  69. 000 
1*0.000 
17.  I.  OOO 

1  6 2.000 
1*3.000 
164.000 
IAS. 000 
1A*.000 

IA7.000 
lb*. OOO 
!*<■•  OOO 
I  TO. 000 
I  71.000 


-V999.V99        -99V9.999 


-9V9V.99V        -•«««. 999 


.9099.999        •9999.909 


.009 
-999*. 999       -9999. 999       -9999.999 


TABLE  A3. 2 


STREAMFLOW  RATES  AT  TODMORDEN  (March  1  -  May  24,  1984) 


»ir»   iu*»e.   or    c»»»o« 
UL    IT    144*      »»se  • 

tOTl**.     Wl. 


Mr*  *i»f«    »t    rmwsaoCH 


04.     TE.64     ■        TIMC     •  ■MKMMCES 

.. 6,6 4 4 449 44 4 »*****4**4**99****** •*••••••*•• 


|H    <•>'«    tv»«T    IS    an 
i6«9***9**9*9  99**9*4 


«T»T|ON     MO. 


...,,.>....••••••••••■••••»•»•••••.«•»."•••»•• 

I,  •         »I«I      • 

l  •««»*• •*4***4**44  4*444****4*4***999*4 •••*••»*» 


4-U 

0-1! 
(•-15 
l*-l! 
|0>»I1 

14-1! 
■  ••II 
20-1! 

2  2-1  : 


I- IS 
4-15 

t-H 

•-is 

IO-I  s 
12-13 
I4-IS 
10-13 
10-13 

10-13 

7t-l  3 

ft-IS 
2-IS 
•  -IS 

o-is 

•-IS 

I  O-IS 
It- IS 

i«-ts 

10-13 
I  0-1  s 
20-15 
I?- IS 


t.TIO 
2.40  0 
Z.4O0 
Z.340 

Z.320 

2.770 

J.  ISO 

3.310 
3  .  47 0 
3.440 
J.  IS* 

3.070 

2.OO0 
2.TJ0 

z.oso 

1.610 
Z.1S0 
S.oso 
3.030 

3.080 
Z  .0  JO 
Z.OTO 

>.»oo 

2.000 

Z.STO 
2.440 
Z.1»0 
Z.330 
Z.S30 
Z.TIO 
'••TO 
7  .9*C 

2.020 

Z.TOO 

z.33o 


2.69  0 

z.«ro 

z.iao 
z.  no 

2.T40 

l.iso 

J.  ISO 
3.430 
l.»10 

s.zio 

s.ota 

7.O60 
7.  TOO 

I.oso 

1.610 
I.MI 
Z.  000 
3  .  •  0  0 
3.050 
7.«*0 

z.ozo 

Z.*60 
l>.T»0 

i.l'O 
7.5*0 
!•••> 
7.330 
Z.  JTO 
1.5«0 
t.T40 
1.0*0 
Z.*10 

t.oio 

7.6*0 

t.soo 


2.440 

t.sto 

2. 4*0 
Z.1'0 
7.330 
2.4*0 

3.160 
3.3*0 
3.600 
3.340 
3. ZOO 
J.*  JO 

2.0*0 
2.600 
7.440 
2.400 
l.l'O 
Z.*20 
S.OSO 
3,»0 
2.400 
Z.420 
1.13a 

J.TTI 

2.6*0 
Z.SSO 
Z.4  10 

2.3  10 

2.400 

t.s*o 

Z.7S0 

2.4  1  O 

2.9  I  *5 
2.700 

2.  *  7  0 
2.4*0 


2  .  46  0 
2.SIV0 
I.4S0 
{.ISO 
Z.4I0 
2.400 
3.1*0 
J.  420 
J.STO 

1.  JTO 
J.  1*0 
J. 000 

2.030 
2.600 
2.»40 

>  .too 

Z.TOO 
2.*S0 

J.  040 
.3.040 

2.4T0 
2.910 
Z.SSO 

t.rso 

1.0*0 

2.S30 
2.610 

2.  JOO 
Z.4Z0 

7.400 
2  .  7  70 
2.«30 
2.40  0 
Z.TSO 
7.650 
Z.*SO 


1.64  0 
2.S40 
I. 410 

2.  ISO 
2.470 

7.46  5 

3.  170 
3.450 
J.  S40 
3.  340 
J.  ISO 
2.O40 

2.410 
l.«TO 

2. 630 

2.S*0 
Z.T30 

2.400 

J.  0*0 
1.010 
2.4*0 

z.ooo 

2.440 

2.  740 

2.610 

t.szo 

2.400 
2.29  0 
2.440 
2.610 

Z.  7*0 
2.950 

2.000 
2.  760 
2.A30 
2.430 


2.64  0 

t.sio 

2.420 

Z.J40 
Z.S10 
J.02O 
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Appendix  k   Water  Quality  and  Water  Level  Records 
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.13 
.03<l 
.07 
.OK* 

■  OK* 

.  DKI 
.14 

2.0* 

,  14 

.12 

.0* 

.04<1 

.040 

.04<1 

.OK* 

.14 

.20 

.25 

.04<1 

.04<T 

,03<U 

.03<*> 

.OKU 

.  OV 

,04<t 

.3* 

.OKT 

.03<I 

.•* 

.40 

.04<t 

■  04<V 
.04<T 
,04<I 
.04<T 
.13 
.0* 

■  04<r 

.040 
.040 
.OKU 
.»4<T 
.03 

.04<r 

,04<t 
.OKI 
.  07  <W 
,07<I 


.003SF 

.01*0 

.04  5SF 

.02<W 

,07<U 

.02<« 

.0?<U 

.07<I 

.07<t 

(III 

.0* 

.OKI 

.•4 

.14 

.04<t 

,«2<t 

,04<1 

.02 

.02<T 

.07<U 

.0?<U 

.02<* 

.07<T 

,02<U 

.  07 <W 

.07<t 

.B4<I 

.  07<  I 

.04(1 

■  02<H 

.07<U 

.OK* 

,07<H 

.02<T 

,07<H 

,07<t 

.07<T 

,  02<U 

.02<U 

.02<u 

,07<* 

,02<U 

.07<U 

.04<r 

.07<T 

.07<t 

,»7<t 

.02<1 

■  02<T 

.02<T 

.020 

.02<t 

.07<T 

,«V<I 
.0?<t 
.070 
.07<T 
.02<T 
.070 
.02<( 
-07<l 
.020 
.07<T 
.02<I 
.07<t 
.02<t 
.02<T 
.02<U 


.2*0 
.400 
.440 

1  .0 
I  .0 

•I 
.11 

.* 

.3 

.3 

7.* 

2.0 

1.3 

2.S 

1.0 

1.0 

1  .0 
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****** 
****** 
TV**** 
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»»»*»» 
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vvvvr* 
»*»»»» 
****** 
*»»»»» 
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VT vv*v 
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V***** 

****** 
»»»**» 

»»»»*» 

WW** 

»»♦»»* 

TVVVV* 
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****** 
»»*»*» 
****** 
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»»»»»» 
****** 
*»»*»v 
»»**»» 
*»»»»» 
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»»»»»v 
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.*1BF* 
.028F4 

-ei4sr 

.id 

.  KU 

.KM 

.1<« 

.1(1 

•  KU 

IIS 

.KU 

.11" 

,l« 

.!<* 

.!<* 

.Ill 

,KI 

.1<* 

.KM 

■  KU 

.1(1 

.  1<« 

.KU 

.  KU 

.KU 

.1<* 

.  KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KU 

.KV 

.  KU 

.KT 

.  KU 

•  KT 

■  KU 
.  KU 
.KU 

■  KU 
.KU 
.KU 
.KU 
.  KU 
.KU 
.KU 
.KU 
.  KU 
,KU 
.KU 
.  KU 
.KU 
,KU 
.KU 
.KU 
.KU 

■  KU 
.  K* 
.KU 


.!»<•>    .07<U      ******    .  KU 


.02<U      »»»»**    .KU 


.7138F    .01SF* 

.MM*  .oibsf 

.*33S(     .043EF 


1.0 
1.7 
1.4 
ISK 
1.4 
1.7 
IIG 
l.» 
.» 
1.4 
1.3 
I.« 
1.5 
3 


.OV 
.•4 
.04 

It* 
.12 

.03 
II* 

.OV 
.•7 

.03 
.  13 
.0* 
.07 

.07 


.773 
.74? 
.7* 

.* 
1.7 
1.3 
I  ■* 
1. 2 
1.1 
IIS 
.v 

.( 

1.4 
1.4 

1.3 

1.4 

1.5 
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.4* 

1.30 

1.34 

3.2<T 

7.40 

3.4<t 

7. 0<T 

2.4<T 

.5<t 

I  •  •<*, 

4.  1 

*.* 

7.MIN 

3. MM 

l.a<T 

».7<T 

2.70 
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2*4.0  3.7 
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Italian    413.     MMt.    ««1    «•»' 

0*Tt      1INC    KM      «IMT  I 


lSOliMlO.13  1 

1301*410.10  3 

I4O3M02.30  3 

1403M40V.3O  4 

1*010470.10  3 

1703*402.30  4 

1703*411,03  7 

2003040V. 92  0 

100111417.00  V 


•  MM 

■24.0° 

114,00 

.130 

410.90 

14.900 

.140 

497.90 

»■. 400 

.7*0 

471.4 

4V.B 

.5T0 

1*0.  • 

119.0 

.400 

134.* 

41. V 

.170 

1 34. J 

4t.l 

.273 

10V.2 

31.7 

,149 

117.0 

44.4 

■win    CMC  It 


.014 

.•22 

.012 

.10 

.70 

.20 

.19 

.11 


2103H4O4.3O10 
2I0304WVW1I 
2103040V. 3S12 
21010422.3913 

21030414.1314 
22030402.1113 
22010404.3014 

2203*410.0017 
2303(1410.101* 
2303*413. 19IT 

2  303114  14.4320 

27030421.5071 

0404040V.  4324 
04040413.2077 
0404*414. 5023 
0404*472. 037V 
03O4M401.O0 30 
03040403. 5*31 
03O4O4OV. 4332 

0304*413.0033 
030  4*417.1334 
0304*421. S033 
04O4H4O1.733* 
04040403.4337 
0404H40V.S01C 
0*04*41 3.93.1V 

0*04*4IE. 1340 
0404H421.3741 
0704U402.7242 
07040404.7043 
0704H40V.4344 
0704*413. 2043 
0704*414.5044 


.  jionm.4 

WW) 
.7101 

.  vvo> 

.90017V.4 

.7*0> 
.400) 

.4401144.4 
.7*0> 
•  270> 
,2H0> 


. 0040F 

.OOJtF 

.0040F 

.02<M 

•  07<» 

.04<T 

.•4<T 

.•*<T 

.04<! 

.10 


.11* 
.340 
.700 
.* 

1.0 

i.o 
1.3 

.V 

.7 


COHM 


.0220F    I.7W 

.oooar  i.sir* 

,MW 

.KM 

.!<« 

.KM 

.KM 

•  1<T 

.KM 


•220F 
•  10JIF 

1.33SC     ,07VSf 
1.3  .03 

1.3  ••! 

1.*  .03 

a. 2        ••« 

2.7  .01 

7.*  -03 


1.71 

1.7* 

1.17 

1.3 

1.4 

l.v 

7.7 

2.* 

2.3 
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1.70 
2.0* 
1.04 
!.7<T 

1.7<T 
2.4<T 

I,4<T 

.*<T 

4.0<t 


II  12 

»WWWVWW< 

wwvwwwvi 

WWWWWW< 

wwwvwwti 

OWWWWtW 
VWWWWWV 
tWWWWWf 
WWWVWVW 
WWWWWW 


4V4.0       l.Ol  .1*  WWW    .KM 

C0MP2 
tov.e       .?V  .04<f      WWW    .KM 

CMN 


.730    4S.B         !«.•       -21  ■**<*       *****    •«<* 

.OA5J74.2         1114.0       .!♦<->     .«2<r       WWW    .KM 

-.oil; 

,003> 
.  720> 
,400> 


„*rrV?WVVVVWWV77VVVVVV  130. *  4.41F| 

OVWWWVWWWWWWWWV  *•*■  «'*»F 

t,„„„yTVWWWV7WWWV  32*.  0  3.7 

MWHtMIIIMIIUMHW  2*0.0  »•* 

TV**WfWW»MH»*ll«t1'»»*  •**•■  ■•• 


. 3*0>3«.4 
•  2V0> 
.7701 
.  203> 
.  1H0> 
.130) 
.140) 

,1*0>*3.4 

.2*0> 

.210) 

.1*0) 

.140) 

.|40> 
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.,*<.>  .*7<(   *WW*  .KM   tt*l*IIHMHfM»»iwmff   JTO.O  *•• 

cowrs 


V  .KM     VWWWWWWWWVWWWW 


434.0   4.* 


14O4O4OV.2350   .031  *3.4 


1404IM20.3333 
13040401 . 1034 
1304H40S.OO33 
1304040V. 7034 
1304*4  17.3037 
130  4*414.4*3(1 

1304*421. 033V 
14O4OO01  .0340 
1404*403.0041 
I 40 *M 40V. 2**7 
1404*412.9**3 
1*04*414.7**4 

1404*422. 03*9 
1704H4O1.1044 
1704*403.1347 
1704* 40V. 44«* 
17040413, 044V 
170**414.4370 


17040427 
10040401 
1*04*403 
1004*410 
1004*412 
10048414 


1371 
0372 
O073 
.0474 
.3773 
iJT74 


11030404.4374 

7703*470 .3901 
2109*401.47*7 
21090  409. 0403 
2303040V. 2304 

2103*411.1003 
2303*417.03*4 
21030471.01*7 
3403*401.720* 

24030403. 27WV 


.453HI1.1 

,0*0) ' 

.070) 

.ll*> 

.105) 

.1151 

, 110)7*  o 

.ovo> 
.ovo> 
■  MS) 

.OB2> 

.103) 

.  1107V.I1 

.  IV0) 

.140) 

.1331 

.17*> 

.1*4) 

,140)44.0 
.120> 
.110) 
.•TS> 
•  0»0> 
.  *vo> 

.030  41.4 

.OI014V.4 
.221) 
.1431 
.173) 

.140140.4 

,OV3> 
,07S> 
.0301 

.030) 


30.3  .10<->     .02<T       VVVVV 

C0MP4 


,0.4  .04<M       .02<M      WWW    .KM         vrWVWWWWWWWVWWWV    444.0      3.3 

,3.7  .04<t       .02<T       WWW    .KM         VTVVWWWWWWWWWWWV    444.0       4.1 


cnnf-7 

12. V  .OB  .07<M       WWW     .KV 

COHM 


fVWVWWWWWWWWWtWV 


32.*         .11  .07<M      WVWV    .KM        llllHIIWIilWMHIHHIH 

Gforo 


474.*       4.) 


444.0       4.V 


(.4  .**<T        .*7<M       WVW*     .KM 

conn* 


owwwwwwwvwvwwww 


444.0       4.4 


4.1 


.*7<M      Vrfm    .KM        WW»WWWWWWWWtWW*   4*1.0      4.1 


.  34<->    .*2<*      »Mflt    .KM 


VVWWWWWWWW   32V. «      3.1 


1.0<M      WWW    .KM         WOWWWWWWWWWWWW    2,3V. 0      *.* 


oo 


-CO     IIIV 


;i't  •»•■ 


•elcode 


mle    01 


•  i>uk    rar*«»ii«r    »nci    r«»art>    <'<i4»«   *v.p  I  «n;i*.  i«ms 


i-  cadmium,  iimi",    ratal 
emit     ««/t    A"!  cp 

2«  CHROMIUM.  UNI".   (dlAI  F 
CHUT   m/L  AtTCr 

3"  COPPER t  UNK,  TOTAL 

cum  M(i/i  as*.  t:u 

«•  HEKCURY.  (INF  .  TOTAL 

HGII I       Mil    lints    AvHilxblf 

3-    NICKfL.    IIHI',     TOTAL 
HI  III       Mli/I     All    Hi 

A-    I  TAP*    UHE.     TOTAL 
PHUT       Hf*/L     A!i    PI> 

7«    IINi:>    UNI-  .     TOTAL 
ZMII1       Hli/t.    AS    /r. 

•  •    KAHOAMOE.    UHE .    TOTAL 
MNHT       HO/L    AS    Mr. 


<-   actum,  k t:v, iii.  i  is  less  than 
reported  value 

>-     ACMIAl     RESULT     IS    liREATEK     THAN 
HEPORH  I)    VALUE 

!  I IJ  =--    Hfl    liATAi      INSUFFICIENT     SAMPLE 

ISM'     HO    (lAfA4.     HANI  1 ,6     IVIf.SING 

<•>.    AFT--KOX1HAIE    RESULT 

<T«     TtNTAIIVI      MEASUREMENT 

<M«    ZITfrtt    VALUE     IS    H1H.     HEAP..     AMUUWf 

aih»  apprtlx,   result!    imtp.reerehce 
suspected 

•  AW"    HO    DATA!    ANALYSIS    IflTKfiRAIfM 

!la«  mo  oaia;  sample  spoiled  in 
laboratory  accident 

Ntt!I*    HO    SUITAIH.E    SAMPLE 

UNP-    UHRII.IADI  E  t    OAflPLI?    HOT    PRESERVED 
PROPERLY 


D4TF       TIM    m      IIHT  I  2 


13030414.71     1 
iMM«ll'<3    2 
IMU4    4.19   1 
140JI14  11.33    4 
1401*421.4*   1 
170  31(4    4.2*   4 
1703U414.20    7 
7003*413.23    • 
700J0422.O0    V 
2I03H4     2,1010 
210114    7.30  11 
21031(414.301;/ 
2103*411.2713 
21011421. 911 4 
2101*422. 3411 
2703H407.001* 
2701*404.1017 
2101*41*. «•!■ 
2301(1413.  HIT 
230X041*. 2020 
21031)40  I  .3071 
7*0384  04.3322 
2*01*410.1323 
2*01*411. 4324 
2*01*417.1*73 
04O41I41O.OO2* 
04010411. 1327 
040311415,  002M 
0403047 J ,  707* 
0504K4C2 .1430 
050  41140b.  30  3  1 
0304*410.3332 
03040414.0011 
0904*417. 4M34 
01040421. 23 IS 
040404*1 .4034 
0404*403.4037 
0*0  4*4  09.43311 
0404*413.701* 
0404*417.4040 
04I4R422.3341 
07040401.1042 
07040401. 7745 
0704114  10.  154  4 
0704*414. 1043 
0704*414.1044 
0704*421 .9047 
1404*404.914* 
1404*404.334* 
14O4ll4OV.7d50 
I4O4R411.203I 
1404*417.1037 
1404*411 .3491 
1304N403.1334 
1304*404.1031 
1904R40V.3HS4 
13040411,3037 
1304*417. 12311 
1304*420, 573* 
1404*403. 1040 
1404*404. 1041 
1404114  11   ,2042 
1404*414.104] 
1404*417.2044 
1404(471.7045 
1704*403.0*44 
17O4N404.OV47 
1704*410.17411 
1704*412.494* 
1 704H417 .0070 
17*4*422.0*71 
1*04*401. 33172 
1004*403. 4*71 
1*04*410.1074 
1*04*417.4479 
1004*414.0*74 
1003r-42fl  .  4477 
1109*4*1 .377* 
1I030403.7I7* 
1109*410. •»•« 


.110 
.293 
.7*9 
.■44 

.19* 

.13* 

.7*0 

,2  70 

.370 

.110 

.403 

.11* 

.123 

.■30 

,*30 

.37* 

.473 

.1*3 

.170 

.310 

.340 

.119 

.2*9 

.19* 

.1*9 

.1*0 

.HO 

.110 

.140 

.310 

.770 

.710 

.4*0 

.440 

.400 

.3*0 

.1*0 

.  140 

.1*3 

.420 

.1*3 

.400 

.170 

.33* 

.330 

.13* 

.470 

.470 

.4/0 

.440 

.4  CO 

.44* 

.4  7* 

.300 

.510 

.910 

.470 

.470 

.470 

.4(10 

.470 

.4*0 

.900 

.100 

.370 

.34* 

.4*0 

.483 

.4*0 

.4*0 

.920 

.349 

.910 

.4110 

.4*0 

.4H0 

.400 

.4*0 

.440 

.4*3 


***7 
0017 
•03  < 
,**3< 
.009< 
,0*3< 
,»03< 
,003< 
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.417  ******  .004  .094  .093  .07* 
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.oil  »»»»»*  .003  .«99  .07*  .!•• 
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16031)423. 

170384  05. 

17030414, 

2003(1413. 

200.50422  ■ 

21030402. 

2107.0407. 

21038422. 

22038401 . 

2303(1410. 

2803C401. 

0404840V. 

04O4B423. 
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.OBH3VWW7 
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.0003< 
•0003< 
.0110 
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•  005< 
,005< 
,005< 
.005< 
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.017 

.003 

.  063 

.00V 

.03 

.02 

.01 

.OK 

•  OK 


.056 

.01b 

.1110 

.030 

.06 

.09 

.02< 

.01 

.01 


.7  Oil  HP 
.  0  70NP 

.  sotwr 
www 

>  AtJ 
'AW 
'AW 
!AW 
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.  068 
.008 
.150 
.010 

•  03< 
,03< 

•  03< 
.03< 
.03< 


.130 

.O03< 

.740 

.130 

.74 

.16 

•  04< 

.06< 

.06< 


.660 

.240 

1.B0O 

.140 

.56 
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.23 

.22 
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e 
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VWW9 
.110 
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VWW9 
WW99 
VWW9 
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.001B       .016  .047         WWW     .01?  .730  .240  .240 

00V  .008  .01(1         WWW     .00?  .680  .120  .120 

VVWV9WWWWWWWWWWWWWWWWWWWW?W??WV9 

.0001        .003  .012         WWW     .005  .003  .082  .270 

.0005        .006  .023         WWW     .006  .046  .420  •**• 
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.0006 

.0007 


.024 
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.005 
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130111411.70  112. 

I50.MH23.10  712, 

I4O3B403.4O  Bill 
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.140  .001° 

.•SO  .443< 
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20010400.0021    .7O0  ,0O01<  .005 
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1O04H4OO. 3072 
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2403M401.I00H 

24030403,0  I UT 
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1.0107 
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.3*0) 
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coop  J 

.•I*  ******     .043  .41* 
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.011  ******     .007  .0011 

.4*7  ******     .427  .230 
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.023      mm  .ooii 
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CdHr  7 
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.473         .144 


,03*  .0*7 
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»»»**»  .002    ,003<   .032 

.••4    ******  .002    .*0K   .021 
CO*** 

.BO*     ******  ."7     .OO*     .OI» 
COUP* 

.00*    ******  .«W2    .O01<   .*«2 

cowl* 

.0O4   ******  .••!    ••**<   •■*• 
.•11   ******  -oo*   ••'3   **" 
con* 11 

.oo*   ******  .*«2   .o*3<   •••B 
PI2 


•  OVf 
.070 


.OSS 


.03* 


.•41 
.230 


00 no    :i  1 :  00133-™  hsccode  p-sae 


bacteria  t»«r atetsr    snd  r*»»rk   code   <txpA«m«tt  ions 

1=  FECAL  COLirORH  «K  <m    ACTUAL  RESULT  IS  LESS  THAN 

f-V.Hf  COUNT/  100HL  REPORTED  VALUE 

2=  FSCHEVERICHIA  COM  Ml"  >^  ACTUAL  RESULT  Ii>  SREAT6R  THAN 

ECWF  COUNT \100ML  REPORTED  VALUE 

3=  FECAL  STREPTOCOCCUS  MF 

F8WF  COUNTMOOML 


JO - HO  10!  57  5  38-P-m 


b  ?  t- 1 


p«.«!e  -0:1 


station  #1>  front  s;lr««t   1<ACT 

parameters 
LiAir   TXME  SN   STHT    1        2 


160384  A. 

15  3 

.2B5 

15000> 

1.5000> 

150005 

170384  A , 

20  A 

.359 

9700 

7  100 

A700 

210384  2. 

1  0  1  0 

.  3  A  0 

4  HOO 

3000 

5000 

22038402 

00  J  6 

,570 

3800 

3000 

5500 

28038403 . 

5021 

.340 

2680 

194  0 

700 

04048410 

00  2  A 

,3  HO 

580 

440 

HO 

050484  10 

2532 

.  7  A  0 

ZOO  00 

5800  0 

10300 

0«o 49409. 

4538 

.360 

22  A  0 

17  40 

A300 

7(148410 

15  44 

.  350 

8100 

HO  00 

2420 

»  4  0  4  (i  4  0  V 

2O50 

.  4A0 

J  580 

).  4  2  0 

200 

1504840V 

'MiV>6 

.  5  i  0 

8200 

7300 

8500 

160484  J.  1 

►  2062 

,  4H0 

900 

580 

220 

L 7048410 

1  7 AH 

.485 

'.".90  0 

5300 

2900 

18  0  4  9  4  I  0 

,  J.  0/4 

,  400 

3100 

27  00 

560 

i 1058405 

217V 

.  660 

8900 

B4O0 

4900 

2 305840 A 

.  1683 

7  90 

S3 0000 

250000 

47000 

24058405 

.  4989 

.650 

30000 

22000 

33O0 

0  0  - 


■  B  0 


o:  57 :  ':-2-piif 


hec2 


psse 


stwt  ioii  $2  t    bawv  i.  ww  ct**ak  8ACTI 

per«»et« rs 

DATE   TIME  RN   STMT     1       2       3 


140  38405. 
17038405. 
21039402. 
2203H401 . 
290  3(54  01  . 
04048409. 
0504H410. 
0AO484O9 , 
070494] 0. 
14049  409. 
15048409. 
160494  1  J.  . 
1704941 0. 
18048410. 
11058405. 
2305840 A , 
24058405. 


■39  3999999 
49  6999999 
0010999999 
45  J  .A 999999 
0021999999 
5024999999 
i 032999999 
4  03899999  9 
04449**9999 
1550999999 
4 35 A 999999 
10 A 29 9 99 99 
0748999999 
0074999999 
1079999999 
09H3999999 
4  389999999 


50  0 

4  0  0 

1000 

100 

100 

1200 

20 

20 

80 

420 

390 

480 

20  < 

20  < 

20  < 

20  < 

20< 

20< 

900 

700 

2A0 

20 

20 

2A0 

20  < 

20  < 

40  < 

180 

100 

200 

140 

100 

340 

20  < 

20< 

LOO 

60 

40 

180 

120 

80 

180 

200 

200 

i<>0< 

149000 

113000 

IrlBOOO 

2  4  000 

12000 

2700 

00- 


80    10!  157J  04-pw 


bsc3 


f a=ie    i 


station*    .5/    toctihorden    BACTI 

FBramete  vf> 
DATE      TUME    K*N      STHT  1  2  3 


160 384 OS 

4  0  312, 

34  0 

27000 

26000 

22000 

17038405 

30  612 

326 

6500 

4  900 

4600 

21038401 

451012, 

365 

4600 

3900 

1300 

22050401 

381612, 

725 

3500 

2300 

4200 

280  38400 

402112 

316 

1840 

1520 

920 

04048409 

452612, 

183 

200 

200 

180 

0504841 0 

003212 

890 

29000 

23000 

7400 

06048409 

303812, 

34  $ 

1080 

840 

960 

0704843  0 

004412 

345 

1240 

1060 

1040 

14048409 

005012 

,  189 

14  20 

J.  100 

320 

15048409 

3556  3  2 

506 

3800 

3100 

5700 

160484  J.  0 

.536212 

1 3  J. 

24  0 

180 

180 

17048430 

00683  2 

408 

38  00 

3000 

1500 

1804840V 

557412 

256 

J.  900 

1600 

200 

11038403 

017912 

251 

3300 

3100 

600 

23038405 

598312 

895 

103000 

39000 

26000 

24058405 

.328912 

227 

12000 

8100 

1100 

00 


80    10  5  57  5  25 


fc»c4 


c  e 


station  *4»  im?s:- 

e  y  c 

f  *»e  k  a  t 

don  riviM'  ftAC  1  1 

pai'BMie  i 

*?r«> 

HAU:   TINE  RN  I 

TilT 

1 

2 

3 

16038404,40  3 

3  40 

13000 

13000 

11300 

17038  404 .39  A 

370 

4  200 

3400 

1700 

21038402 , 3010 

245 

3800 

3200 

2000 

22038  40  2, 1516 

'j  of.- 

3  400 

3100 

2  700 

28038400. 0023 

.200 

1560 

1380 

460 

0404840  V.  1.026 

.1.70 

J.  540 

1100 

760 

050 4 84 0V. 20  32 

6  20 

30000 

23000 

6300 

060  4  84  09.00  38 

,2  40 

25  40 

18  40 

880 

07048409, 2044 

2  1 0 

1900 

1820 

200 

14  0  48408.3050 

.  2  00 

7280 

J.  88  0 

1220 

150  4  8408 , 5756 

370 

4  4  0  0 

3800 

4  900 

16048  4 10 . 1262 

.200 

J.  2  20 

680 

34  0 

17048409. 2368 

.  ;;oo 

224  0 

i  780 

860 

19048409  ,  2074 

.  J.95 

5  40 

330 

140 

1 1  •'.)  5  8  4  0  4  .  x  6  7  9 

.  180 

2700 

2500 

320 

23058  405  .2783 

,  650 

133000 

"72000 

55000 

2  4  0584  0'.",  ,  0  3  8  V 

,  i.BO 

12700 

8900 

1200 

00    HO    10158!  06-pw.  bsr5  p«Se 


Station    *    5*    »assew    crreek    at    warden    I* ACT  I 

pa  rati,  tiers 
HATl-       TINE    k'N       f>T!il  1  2  3 


16O38406. 

43  3 

.  250 

2VO0O 

27000 

9600 

17038406. 

50  6 

,  085 

2600 

2600 

1400 

21038401 . 

2310 

.  1  x  5 

2V000 

28000 

1800 

22038401 

0816 

,  ISO 

J  1300 

9800 

3500 

27038423. 

3021 

.080 

5:i<>0 

4200 

380 

04048408 

35  2  6 

.065 

1940 

1940 

1000 

0504840V. 

.1032 

.  460 

6800 

4500 

4000 

06048408. 

3038 

.  J.  J.  0 

2640 

1900 

540 

07048409, 

0044 

.  100 

3300 

2  700 

4B0 

14048408 

1550 

,0  80 

6300 

'5H00 

980 

1504840B. 

4456 

.200 

7600 

5V00 

8000 

14048  40V 

4  062 

,090 

8600 

5500 

1180 

17048409 

0  0  AH 

.  i  80 

5500 

4600 

3900 

18048409 

,0074 

.080 

1700 

1200 

580 

11058403 

59  79 

.  0  7  i 

3500 

3000 

4B0 

23 05 84 OS 

,  1083 

,  4  J.  O 

42000 

22000 

7400 

24058404 

2989 

.070 

12800 

8800 

660 

00-  - -80  i  0  !  58  !  :i  8  ■-«*■* 


bac6  *■**'' 


station  46,  east  don  river  at  the  confluence  BACH 
D Air.   TIME  KN*  STMT     1       2       3 

16038404.54  3-0.100  13000>  i50OO>  11400 

17038404.50  699999V  2300  1800  1400 

21038402. 401OV99V99  4700  3500  980 

22038401.4516  0,255  2300  1560  1040 

23088400. 1521-0. 050  860  760  380 

040484.9,1826-0,100  720  720  100 

0504840V.  3532  0,4.20  7000  4400  2500 

06048409. 1538  0.050  2380  1880  1040 

0704840V. 3544-0, 050  1440  1060  1080 

140484.8.3550-0,100  6400  5400  520 

1504840V, 0456  0,100  4600  3300  4200 

16048410,2062-0.100  2520  1980  2.80 

17048409.3068  0.050  1980  1780  900 

1804840V. 3074-0. 150  1300  1300  220 

11058404.277?  0.000  3200  2900  320 

23058405,3583  0.540  103000  23000  13100 

-M05H405. 0689-0. 150  23000  15000  3VO0 


•> 


00 80    i0iS»J32-l»»  bac7  pase 


station    *?t     we<;V,    rjctn    at    ronf hi(»nc«    BAC.TI 
DATE       TIH6    RN       BTHI  1  2  3 


16038405.  15  3   .210  99999V    999999  999999 


21036-402.  5010 
22038401 .3014 
28038400*  1521 
040  48409 ,302A 
05040409. 4532 
06048409 . 1538 
07048409. 3544 
14048403  ■  4550 
15048409 , 25 5 A 
16048410  ,3562 
17046409, 42AU 
18048409 , 4?74 
1 1058404 . 4179 
23050405 . 4603 
24058405. 1789 


9VVV 

J.  000 

500 

900 

.390 

1160 

960 

1420 

,  7  J.  S 

1600 

MOO 

5900 

.300 

360 

.320 

HBO 

.OHO 

140 

J.  40 

60 

,570 

4  000 

2300 

3200 

,300 

360 

300 

2620 

.240 

3  HO 

320 

2400 

.000 

I.  340 

1200 

220 

.2  50 

3600 

3300 

7500 

,  140 

4  20 

360 

HO 

.  350 

620 

520 

820 

.  195 

660 

6  40 

160 

.  290 

S  x  4  0 

960 

620 

,470 

80000 

4  7000 

22000 

.  170 

4  300 

27  00 

700 

00 -HO  .0J5BH5-M  bac8 


Station    i'!U    wiikci,    c:r«»k    BAC'TI 

P  s  r  h  hi  e  t »?  r  s 
DATE       TINE    fcN      STMT  1  2  3 


16030403, 

50  3 

,  400 

5000 

5500 

7600 

17038403. 

50  6 

,  J.  60 

2500 

2400 

1700 

21038403. 

1  5  :i  0 

,  135 

4HO0 

3300 

6900 

22038403. 

,1516 

.  162 

1300 

1300 

6500 

270304  22, 

54  2.1 

.110 

320 

200 

200 

.04049400  , 

,  J  026 

,073 

120 

120 

20 

05040408, 

4  532 

.  295 

1900 

1600 

3000 

06040400. 

J.  1.30 

.  J.  J.  0 

900 

760 

1080 

07040400. 

4  54  4 

.  1  00 

760 

600 

1260 

14048407  - 

5750 

.070 

200 

200 

300 

15048408. 

2756 

.  100 

34  00 

2300 

9400 

16040409 , 

,0562 

.000 

620 

560 

580 

17040400, 

3060 

.  100 

1320 

1240 

1500 

18040  400 , 

40/4 

.000 

560 

440 

7.40 

110504  03. 

3679 

,  000 

200 

160 

360 

230:30404, 

5003 

.2  30 

50000 

23000 

21000 

24050404 , 

0909 

.030 

7600 

5200 

1900 

00 __ho    iO!5?!(i2'P» 


bsrV 


¥-r»ge      <- 


station    *9»    &unnwbrook    hospital    ertMifc    BACTI 

par  a*!*  tar* 

Ii A i  j;;       UMi:    KN      STMT  1  2  3 


16048404. 

08  £ 

.  260 

4  300 

4000 

13700 

17038404. 

12  6 

.110 

1000 

900 

ISOO 

21038403. 

4010 

.  i4(> 

4100 

2700 

•3300 

22030403. 

1516 

.  100 

1340 

1080 

3700 

27030423. 

0021 

.  i  90 

480 

4  80 

6900 

04048408 

0026 

.  148 

140 

140 

460 

05048408. 

3032 

.4  20 

iVOO 

1200 

fiOOO 

06048400. 

0038 

.  195 

820 

620 

1520 

07048408. 

3044 

.  1V0 

380 

360 

'320 

14049407 

4350 

.  195 

360 

3  40 

480 

15048408 

1556 

.300 

1880 

1620 

'3600 

16048408 

4062 

.  J  8S 

900 

640 

2900 

17048408 

2068 

.  300 

3800 

3300 

2900 

18048  400 

,3074 

,  ) .60 

2800 

2100 

2  20 

1 1038403 

1879 

.  154 

360  0 

350  0 

480 

23038404 

.  4083 

,530 

96000 

53000 

310000 

24  0584  03 

5989 

.  150 

29000 

24000 

6900 

00-  - 


80    &0!59:i5"i»tt 


b  s  c  1  0 


pftSe    0 ' 


station    H0«    s?a«t    don    riv«r    at    mirk    Kills    BACT1 

p  a  r  a  «#  "i*  r  * 

[•ATI.       TI  Mi:    RN       8THI  12  3 


16038403. 

28  31 1 

4  24 

15000 

15000 

3700 

17038403. 

32  611 

.509 

1500 

1100 

J  900 

21038400. 

4  S  i  0  i  i 

,453 

1280 

1100 

780 

22038400 

401611 

,  900 

1560 

1180 

5000 

27038420, 

302 ii  1 

.452 

360 

24  0 

240 

04048408. 

10261) 

.359 

1060 

1060 

540 

05048408 

30  321 i 

,  935 

9  70  0 

9000 

1500 

06048408 

05  38).  J 

.  468 

14  6  0 

1280 

820 

07048408 

104  41a 

,  4  74 

840 

740 

840 

1 4  048  408 

0550  J  J 

.360 

20  60 

1980 

U60 

15048408 

055611 

,  664 

1740 

i  140 

5200 

16048408. 

056211 

,396 

1120 

960 

380 

17048408 

226811 

.  567 

A  500 

1320 

j  060 

180  48408. 

4  474  I  1 

.414 

900 

700 

120 

J  J 038403 

4  57911 

.354 

4  100 

2700 

140 

23058403 

4  4831 1 

.  770 

30000 

14000 

22000 

240'38404 

04  89.1  I 

.  37 i 

64  0  0 

3700 

2700 

00- 


■bo   10:59:27-™ 


haei  1 


Hcise    ( 


station    411*    outfall    at    s.    rows    lord    da»    BACTI 

p  s  r  B  hi  «?  1  a  r  ?■ 
DATE      TINE    UN      JSTMT  1  2  3 


16038400 

09  :< 

,070 

920 

8  40 

2020 

17030401 

04  6 

,  170 

180 

140 

'380 

21038404 

0010 

.238 

7  40 

380 

1780 

22038400 

1516 

.630 

2200 

1900 

15000> 

27038419 

5021 

.2  70 

340 

340 

2360 

04048407 

30  26 

.090 

180 

160 

20 

05048407 

4532 

►  175 

200 

200 

440 

06048407 

3038 

.285 

260 

240 

7100 

07048407 

404-) 

,290 

4  40 

300 

5900 

14048407 

2550 

.078 

80 

80 

340 

15048407 

30  lift 

.  1  2Ti 

AO 

60 

200 

16048407 

3042 

.139 

100 

60 

120 

17048407 

4568 

.  1  70 

540 

460 

300 

18048407 

•3874 

.  170 

380 

220 

4  60 

1 101)8403 

2679 

.  280 

1200 

1000 

8860 

23058403 

2583 

.  i'30 

7  40 

'360 

'360 

24058  40."$ 

410V 

,  170 

4  700 

2200 

1800 

00 


80     10  !  '39  !  40 -Pin 


b  a  c  1  2 


ppse 


sta<.  i. oil    1 J  < 
DA1T-:       TINf 


j    geruan    mills    creek    BACT1 
t>  3  v  a  » *?  I  a  >'  B 

RN       STIII  1  2  3 


16038400. 

4  0  3 

.  310 

3300 

2400 

2260 

1703840  1 

20  6 

.420 

1700 

1500 

1500 

21038406. 

0010 

.4  75 

1500 

920 

1140 

22038403. 

4516 

rf.'  tv 
>  »)*J>1 

2200 

1500 

4700 

27038420 

4521 

.4  30 

300 

200 

280 

04048408 

4526 

.  350 

200 

140 

360 

05048409 

0032 

.  720 

1500 

1200 

4000 

06048408, 

30  38 

,410 

900 

420 

680 

07048408 

3644 

.430 

660 

380 

4  00 

14048408 

2550 

,3  75 

7900 

4  900 

7100 

150 ':  8  408 

2556 

.527 

2160 

1020 

194  0 

16048408 

3062 

.395 

580 

480 

360 

17048408 

4668 

.525 

660 

440 

580 

180*8409 

10/4 

.3  98 

7  80 

6  40 

80 

1 1058  4  04 

0079 

.380 

540 

460 

340 

23058  404 

1283 

.820 

18000 

11000 

6200 

2405840  4 

29  89 

.  3  70 

12600 

6300 

3900 

00- 


-HO  :i(>!  59!  '.57.  -pm. 


barl  3 


psse  i 


station  413,  »»rk<iii  creek  DACTI 

psvBueters 

dati::     Tr.Mr:  rn     stht         i  2  3 


16031)402  , 

18  3 

.  550 

1340 

1100 

1440 

17038442  - 

04  6 

,  2 1 0 

160 

160 

440 

21030443. 

5010 

.  350 

280 

260 

480 

22038444 ■ 

0016 

,290 

120 

100 

440 

27038421. 

0021 

.100 

940 

840 

180 

04048409. 

002/. 

.0  30 

fj20 

440 

340 

0504840V 

1532 

.  750 

380 

300 

860 

06048409 

1038 

,093 

120 

100 

360 

0704840V 

0044 

.  :i  00 

20 

20 

80 

14048408 

2550 

►  05  J 

B80 

7  40 

2400 

15048408 

,4556 

.405 

380 

280 

640 

16048408 

5362 

,090 

60 

60 

560 

1704840V 

0468 

.4  00 

'.500 

380 

360 

18048409 

,2574 

,075 

40 

40 

20 

110:58404 

1579 

.050 

'.5700 

'.5200 

1100 

23048404 

.2883 

J.  ,  123 

8100 

6500 

4600 

2  4  0158404 

4  4  8V 

.  J  :i  0 

2600 

1600 

3500 

0  0 80    li  S00t06~i>» 


b»c!4 


r  h  «•  e 


■t.tion    4M,     liitl.    don    river    -*'""*•"    MCT 

parameters 

IiATr.       TIME    RN       5THI  1  2  3 


16038402.00  3 
17038402.33  6 

21038  405  .0010 
22038405. 00 i  6 
27038421  .3021 
0404840V. 2026 
050  484  0V . 3032 
0604840V . 
0  7 0  4  8  4  0 V 
14048408 
150  48  408 
16048408. 5362 
1704840V ,0468 
1804  840V. 2574 
11058404.277V 
23058404 . 4683 
24058405 .038V 


2538 
1644 

4  05  0 
,  4556 


.  2  1 0 

.380 

.265 

.440 

.310 

.210 

,4  70 

.275 

.2  70 

.053 

.  405 

.  090 

,400 

.075 

.200 

.  385 
«>  i  '> 


280 

1500 
280 
900 
240 

120 

2900 

400 

J.  20 

80 

600 

260 

360 

100 

380 

WOO 

1740 


2  40 

1100 

260 

820 

200 
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stat ion  4iSf  west  don  near  »at»l«  BACT2 

date:  time  kn  btht    i     2     3 


16038402. 

30  3 

■  1  60 
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noo 

2280 

1703840',!. 
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1720 

1560 

15000> 

21036404. 

50  SO 
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22030404 

3016 
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0404840V 

4526 
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0604840V 

5038 

,  150 
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.  140 
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14048409 

2550 

,058 

3  40 
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2056 

,116 

280 
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16048409 

2861! 

,085 
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1704840V 

446B 

.  135 

2360 
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3300 

180  48410 

04  7  4 

,095 

320 

300 

360 

11058404 

4579 

.050 

i  20 

80 

140 

23058403 

0683 

,  163 

2300 

1V00 

1300 

24058405 

22  By 

.  050 

2060 

1800 

120 

PARAMETER  CODE  EXPLANATIONS 


1 .  HEXACHLOROETHANE 
X2HCE   NG/L 

2.  135  -  TRICHLOROBENZENE 
X2135   NG/L 

3.  124  -  TRICHLOROBENZENE 
X2124    NG/L 

4.  HEXACHLOROBUTADIENE 
X1HCBD  NG/L 

5.  123  TRICHLOROBENZENE 
X2123   NG/L 

6.  2, A, 5  -  TRICHLOROTOLUENE 
X2T245  NG/1 

7.  2,3,6  -  TRICHLOROTOLUENE 
X2T236  NG/L 

8.  1235  -  TETRACHLOROBENZENE 
X21235  NG/L 

9.  1245  TETRACHLOROBENZENE 
X21245  NG/L 

10.  2,6,  a  -  TRICHLOROTOLUENE 

11.  1234  TETRACHLOROBENZENE 
X21234   NG/L 

1 2 .  PENTACHLOROBENZENE 
X2PNCB  NG/L 

13.  PCB,   TOTAL 
P1PCBT  NG/L 

14.  HEXACHLOROBENZENE 
X2HCB    NG/L 

15.  HEPTACHLOR 
PI  HEPT  NG/L 

16.  ALDRIN 
P1ALDR   NG/L 

17.  PP  -  DDE 
P1PPDE  NG/L 

18.  MIREX 
F1M1RX  NG/L 
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PARAMETER  CODE  EXPLANATIONS  CON'T 


19.  A  -  BHC  HEXACHLOROCYCLOHEX 
P1BHCA   NG/L 

20.  G  -  BHC  HEXACHLOROCYCLOHEX 
P1BHCG   NG/L 

21.  A  -  CHLORDANE 
PI  CHLA  NG/L 

22.  G  -  CHLORDANE 
P1CHLG   NG/L 

23.  DXY CHLORDANE 
P10CHL   NG/L 

24.  OP  -  DDT 
P10PDT   NG/L 

25.  PP  -  DDD 
P1PPDD   NG/L 

26.  PP  -  DDT 
P1PPDT   NG/L 

27.  DMDT  METHOXYCHLOR 
P1DMDT   NG/L 

28.  HEPTACHLOREPOXIDE 
P1HEPE   NG/L 

29.  ENDOSULFAN  I 
P1END  1   NG/L 

30 .  DIELDRIN 
P1DIEL   NG/L 

31.  ENDRIN 
P1ENDR   NG/L 

32.  ENDOSULFAN  II 
P1END2   NG/L 

33.  ENDOSULFAN  SULPHATE 
P1ENDS   NG/L 

34 .  OCTACHLOROSTYRENE 
X20CST   NG/L 

35.  TOXAPHENE 
P1TOX 

36.  B  -  BHC  HEXACHLOROCYCLOHEX 
P1BHC    NG/L 
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TABLE  A*. 2  SAMPLE  COMPOSITE  PERIODS 


MOE  Laboratory 
Station  Composite  Period  No.  of  Samples        Flow  Range     Total  Cum.  Flow    Chemistry  ff        Metals  // 

(DD/MM  (hh/mm))  (,n3/s)  (m3) 


»20%     ,,,»««, ,05 


#1,      Front  Street  22/05(1 9ZU)  -  23/05(1  TO  *  (,3-51  2,500,237  S22   -  0066      M22  -  0202 

23/05(1 1 15) -  2*/05(07"9)  5  31-51  2,295,555         S22  -  0067      M22  -  0203 


03,      Todmorden                              21/Q5(Oo''5)  -  21/03U9"5)  *  9-11  2,550,000  SI*   -  0053  Ml*  -03*3 

2I/Q309"5).  22/03(0*°°)  3  27  - *5  1,100,000  SI*   -  005*  Ml*   -03** 

22/03(0*°°)- 23/03(1755)  *  22-26  3,100,000  SI*  -0055  Ml*  -03*5 

0*/Q*(07*5).  05/0*0 1*5)  7  3-**  11,614,000  517-0056  MI7  -  03*2 

05/0*(ll"5)- 06/0*(l510)  7  8-22  1,165,700  S17  -  0057  M17  -  03*3 

06/0*(l5,0)-07/0*(l750)  7  8-15  930,200  S17   -  0058  M17-03** 

I*/0*(19*0)-  15/0*(1858)  6  3-16  676,670  SIS  -  0332  M18-05*5 

15/0*(I858)-  16/0*(2003)  6  5.5-1*  5*2,703  518-0333  M18-05*6 

l6/0*(2003)-  17/0*(1910)  6  8-18  1,039,275  S18  -  033*  MIS  -05*7 

17/0*(1910)-  18/0*<17*°)  6  7-7  397,677  S18  -  0335  M18-05*8 

22/05(19°7)-  23/05(1 1  °°)  *  2-39  1,376,655  S22  -  0068  M22  -  020* 

23/05(1 1°°)-2*/03(0732)  5  *.5  -  1 1  362,381  S22  -  0069  M 22  -  0205 


Massey  Creek  at  21/03(0030)  -  21/Q3U951)  *  0.35-*.*  79,000         SI*  -  0056     Ml*  -  03*6 

Don  River  21/03O951)  -  22/03(0*52)  3  0.51-0.80  68,000         SI*  -0057     Ml*  -03*7 

22/03(0*52)-  23/03(1  725)  *  0.19-0.5*  36,000         SI*   -  0058     Ml*   -03*8 


TABLE  A1.2 


SAMPLE  COMPOSITE  PERIODS 


MOE  Laboratory 


Station 

Composite  Period 
(DD/MM  (hh/mm)) 

No.  of  Samples 

Flow  Range 
(m3/s) 

Total  Cum.  Flo 
(m3) 

w    Che 

mistry 

9       M 

etals  // 

#1,      Massey  Creek  at 

01/01(07  10).  05/01(1  1°'°> 

7 

0.23  -  3.6 

111,100 

S17 

-0059 

M17 

-0315 

Don  River 

05/01(ll00)-06/01(ll"5) 

7 

0.38  -0.91 

50,200 

S17 

-  0060 

M17 

-0316 

(con't) 

06/0'*(l«»e'5)  -  07/0^(l730) 

7 

0.30  -  0.81 

31,700 

S17 

-  0061 

M17 

-  0317 

11/01(19°°)-  I5/0K1820) 

6 

0.22-  1.15 

50,588 

S18 

-  0336 

M18 

-0519 

1  5/01(1 820)-  16/01(1 9 l0) 

6 

0.25  -  0.92 

37,356 

518 

-0337 

M18 

-0550 

16/01(1910)-  17/01(I8('0) 

6 

0.25-  0.76 

15,556 

S18 

-0338 

M18 

-0551 

17/0*08*°)-  18/0K1713) 

6 

0.25  -  0.30 

22,988 

S18 

-0339 

M18 

-0552 

22/05U833)-  23/05(l027) 

1 

0.25  -  2.65 

82,652 

S22 

-  0070 

M22 

-0206 

23/05(1027)-  21/05(Q101) 

5 

0.25  -  0.60 

22,293 

S22 

-  0071 

M22 

-  0207 

05,      Massey  Creek  at 

22/05(1821).  23/05(1005) 

H 

0.13-  1.27 

12,952 

522 

-  0072 

M22 

-  0208 

Warden 

23/05(1005)-  21/05(06 29) 

5 

0.13-  0.29 

8,191 

S22 

-0073 

M22 

-0209 

06,      East  Don  River 

22/05(I033)-  23/05(1033) 

1 

1.65  -  20.0 

311,076 

522 

-  0071 

M22 

-  0201 

at  Confluence 

23/05U033)-  21/05(07°*) 

5 

1.65  -  5.2 

157,821 

S22 

-  0075 

M22 

-0211 

TABLE  A*. 2 


SAMPLE  COMPOSITE  PERIODS 


Station 


ff7,      West  Don  River 
at  Confluence 


MOE  Laboratory 

Composite  Period 

No.  of  Samples 

Flow 

Range 

Total  Cum.  Flow 

'    Che 

mistry 

//       M 

etals  ff 

(DD/MM  (hh/mrrt)) 

fen 

3/s) 

(m3) 

2t/03(0050)-  2I/03U910) 

H 

3.5  - 

-  8.0 

1,0*5,000 

Si* 

-0059 

Ml* 

-  03*9 

2I/03U910)-  22/Q3(Q*15) 

3 

».2  ■ 

-  6.3 

705,000 

si* 

-  0060 

Ml* 

-  0350 

22/03(0*15)-  23/03(17*8) 

* 

5.8- 

-  6.3 

1,750,000 

SI* 

-  0061 

Ml* 

-0351 

0*/0*(0730)-  05/0*(ll  15) 

7 

0.88  ■ 

■  5.7 

408,900 

517 

-  0062 

M17 

-03*8 

05/0*(l  l15)-  06/0*(l*55) 

7 

1.25- 

-  3.2 

329,600 

S17 

-0063 

M17 

-03*9 

06/0*(l*55)-07/0*(1735) 

7 

1.7  • 

.  M 

330,100 

S17 

-  006* 

M17 

-  0350 

15/0*(00*0)-  15/0*(1905) 

6 

Q.*0  ■ 

■  2.8 

119,*1* 

S18 

-03*0 

M18 

-0553 

15/0*(1905)-  16/-*(1955) 

6 

0.88  - 

-  3.2 

132,376 

S18 

-  03*1 

M18 

-  055* 

i6/0*(l955)-  17/0*(1*21) 

6 

0.88  ■ 

•  3.2 

172,598 

S18 

-  03*2 

MI8 

-0555 

17/05U*21)-  I8/0*(I7263 

6 

1.65- 

1.85 

13*, 622 

SI8 

-  03*3 

M18 

-0556 

22/05(l850)-23/05(lo'>6) 

* 

0.70  ■ 

■  5.9 

231,759 

S22 

-  0076 

M22 

-0212 

23/05(lo"6)  -  2*/O5(0*17) 

5 

1.6- 

■  2.5 

78,825 

S22 

-  0077 

M22 

-0213 

//8,  Wilket  Creek 


22/Q5U806)-  23/05(0936) 
23/05(0936)  -  2*/05(0609) 


5 


0.18-  1.5 
0.18  -  .2* 


*8,292         S22  -  0078     M22  -  021* 
11,9*1  S22  -0079     M22  -0215 


09, Sunnybrook 

Hospital  Creek 


21/03(02^°)  -  21/03(1^33) 

21/03(l*33)-  22/03(0522) 
22/O3(0522).  23/03(1 620) 


* 

0.0*5  -  0.30 

73,500 

SI* 

-  0062 

Ml* 

J 

0.03*  -0.21 

71,500 

SI* 

-  0063 

Ml* 

* 

0.022-0.12 

21,000 

SI* 

-006* 

MI* 

0352 
0353 
035* 


TABLE  A0.2 


SAMPLE  COMPOSITE  PERIODS 


Station 


Composite  Period 
(DD/MM  (hh/mm)) 


No.  of  Samples 


MOE  Laboratory 
Flow  Range     Total  Cum.  Flow    Chemistry  //        Metals  // 


(m'/s) 


(m3) 


09       Sunnybrook 

00/04(06 °°) 

-  05/00(1007) 

7 

0.027  -  0.90 

56,000 

S17 

-0065 

M17 

-  0351 

Hospital  Creek 

05/00(10°7) 

-  06/00(0952) 

7 

0.086  -  0.25 

16,100 

517 

-  0066 

M17 

-  0352 

(con't) 

06/00(0952) 

-  07/00(16*°) 

7 

0.076  -  0.02 

15,100 

517 

-  0067 

M17 

-  0353 

10/00(232°) 

-  15/00(1 7 5°) 

s 

0.060  -  0.30 

21,799 

S18 

-  0300 

M13 

-  0557 

15/00(1 750) 

-  16/O0U830) 

6 

0.060  -  0.30 

11,730 

S18 

-  0305 

M18 

-0558 

16/00(1830) 

-  I7/00U750) 

6 

0.115-  0.29 

20,673 

S18 

-  0306 

M18 

-  0559 

1 7/00(1 750) 

-  18/00(I652) 

6 

0.060  -  0.076 

0,892 

S18 

-  0307 

M18 

-  0560 

22/05(18°°) 

-  23/05(0936) 

u 

0.050  -  0.76 

21,880 

S22 

-  0080 

M22 

-0216 

23/05(0936) 

-  20/05(0559) 

5 

0.050  -  0.20 

13,117 

S22 

-0081 

M22 

-0217 

010,    East  Don  River 

20/03(22"5) 

-  2l/03(10*2) 

% 

5-  39 

900,000 

S10 

-  0065 

M10 

-0355 

at  York  Mills 

21/Q3(10*2) 

-  22/03(03°5) 

3 

10.5  -  00.5 

1,200,000 

S10 

-0066 

M10 

-0356 

22/03(03°5) 

-23/03(l73°) 

0 

3-  9 

930,000 

510 

-0067 

M10 

-0357 

00/00(06 l°) 

-05/00(10°7) 

7 

1.5  -  16.5 

580,200 

S17 

-  0068 

MI7 

-0350 

05/00(1007) 

-  06/00(1 355) 

7 

2.5  -  12.0 

078,300 

S17 

-  0069 

M17 

-  0355 

06/00(1355) 

-  07/00U730) 

7 

2.5  -  5.5 

327,100 

S17 

-  0070 

M17 

-  0356 

1*/0*(17*5) 

-  15/0*(17*2) 

6 

1.5-7.5 

279,361 

S18 

-  0308 

M18 

-  0561 

I0/oo(l7"2) 

-  16/O0U750) 

6 

2.0  -  0.5 

206,629 

S18 

-  0309 

M18 

-  0562 

I6/Q0(I75°) 

-  17/00(1807) 

i 

0.0  -  9.5 

073,817 

SI8 

-  0350 

M18 

-0563 

TABLE  A4.2 


SAMPLE  COMPOSITE  PERIODS 


MOE  Laboratory 


Station 

Composite  Period 
(DD/MM  (hh/mm)) 

No.  of  Samples 

Flow  Range     Ti 
(m3/s) 

atal  Cum.  Flow 
(m3) 

Che 

mistry  i 

If       Mi 

stals  ft 

010     East  Don  River 

17/04(1807)  -  18/04(1736) 

6 

1.5  -  3.0 

175,201 

S18 

-  0351 

M18 

-0564 

at  York  Mills 

22/05U750)-  23/OM1005) 

4 

1.0-  11.0 

352,366 

S22 

-  0082 

M22 

-  0218 

(con't) 

23/04(1 005)-  24/05(06°") 

5 

1.5  -  3.5 

138,721 

S22 

-  0083 

M22 

-  0219 

ill,   Outfall  at 

21/03(02°°)-  21/03O912) 

.4 

1.9  -  2.7 

210,000 

S14 

-  0068 

M14 

-0358 

G.  Ross  Lord  Dam 

21/03O912)-  22/03(2022) 

* 

5.2  -  10.0 

840,000 

S14 

-  0069 

M14 

-  0359 

22/03(2022)- 23/03(17°°) 

3 

8.7  -  9.2 

710,000 

S14 

-  0070 

M14 

-  0360 

04/04(0530)-  05/04(09 l7) 

7 

0.66  -  165 

87,300 

S17 

-  0071 

M17 

-0357 

05/04(0917)- 06/04(1  3 l5) 

7 

1.6-  3.3 

271,500 

S17 

-  0072 

M17 

-0358 

06/04(l315)-  07/04(17i0) 

7 

3.2  -  3.4 

305,600 

S17 

-  0073 

M17 

-0359 

14/04{I720)-  15/04O718) 

6 

0.6-  1.3 

69,680 

S18 

-0352 

M18 

-  0565 

15/04(1718)-  16/Q40711) 

6 

1.25-  1.35 

106,440 

S18 

-0353 

M18 

-  0566 

16/04U711)-  17/04(17"") 

r, 

1.6 

136,688 

SIS 

-  0354 

M18 

-0567 

17.04(17**'')-  I8/04(I710) 

6 

1.6 

124,817 

S18 

-  0355 

M18 

-0568 

22/05(1  725)-  23/05(09"°) 

4 

0.15  -  1.7 

62,803 

S22 

-  0084 

M22 

-0220 

23/05(09"°)-  24/05(05"') 

5 

1.6-  1.7 

93,508 

S22 

-  0085 

M22 

-0221 

TABLE  A4.2 


SAMPLE  COMPOSITE  PERIODS 


Station 


#12,   German  Mills 
Creek 


Composite  Period 
(DD/MM  (hh/mm)) 


No.  of  Samples 


21/03(04°°)-  21/03(18'") 
2I/03U81*)-  22/03(2i02) 
22/Q3(21°2)- 23/03(1  750) 
04/04(06*5)-05/04(1030) 
05/04(1030)-06/04(1430) 
06/04(i43°)-07/04(175*) 
1 4/04(1 805)-  1 5/04(1 808) 
15/04(I808)-  16/<M(182*) 
I6/04(182V  17/04U835) 
17/04(1835)-  18/04(1757) 
22/Q5U815)-  23/05(1035) 
23/05U035)-  24/05(0629) 


3 
5 
3 
7 
7 
7 
6 
6 
6 
6 

5 


MOE  Laboratory 
Flow  Range     Total  Cum.  Flow    Chemistry  it       Metals  ft 
(m3/s) 


0.45  -  16.5 
2.0-  14.0 

0.9-  1.5 
t.0-  1 1.0 

0.8  -  5.0 
0.76-  2.1 

0.'*  -  2.3 
0.62  -  4.5 
1.35  -  4.8 
0.66-  1.0 
0.15  -  16.5 
0.51  -  1.7 


(m3) 

1,130,000 

S14 

-  0071 

M14 

-  0361 

1,035,000 

S14 

-  0072 

M14 

-  0362 

115,000 

S14 

-  0073 

M14 

-  0365 

355,900 

S17 

-  0074 

M17 

-  0360 

164,500 

517 

-  0075 

M17 

-0361 

120,600 

517 

-  0076 

M17 

-  0362 

116,580 

S18 

-  0356 

M18 

-  0569 

118,702 

S18 

-0357 

M18 

-0570 

213,950 

S18 

-  0358 

M18 

-0571 

65,158 

S18 

-  0359 

M18 

-0572 

538,199 

S22 

-  0086 

M22 

-0222 

67,552 

S22 

-  0087 

M22 

-0223 

#13,    Markam  Creek 


22/05U827)-  23/05U053) 
23/04(1 053).  24/05(06*'') 


4 

5 


0.05-  1.1 
0.12  -  1.15 


37,640         533  -  0088     M22  -  0224 
24,312         522  -0089     M22  -0225 


#14,   Little  Don  River 
at  Langstaff  Road 


22/05(18*°).  23/05(1 110) 
23/05(11 10>-  24/05(0703) 


4 

5 


0.18  -  0.71 
0.36-  0.45 


26,944    S22  -  0090  M22  -  0226 
20,951    S33  -  0091   M22  -  0227 


TABLE  A4.2 


SAMPLE  COMPOSITE  PERIODS 


Station 


Composite  Period 
(DD/MM  (hh/mm)) 


No.  of  Samples 


MOE  Laboratory 
Flow  Range     Total  Cum.  Flow    Chemistry  ft       Metals  ft 


(mJ/s) 


(m3) 


015     West  Don  River 

21/03(0250)-  2I/OM19"3) 

4. 

0.5-  1.75 

51,000 

514 

-  0074 

M14 

-  0364 

near  Maple 

21/03(19'* 3)-  22/03(07  l5) 

3 

0.4  ,  1.0 

65,500 

S14 

-  0075 

M14 

-  0365 

22/03(07 l5)-  23/03(1  S^5) 

4 

0.42  -  0.75 

26,500 

S14 

-  0076 

M14 

-  0366 

04/04(07 * 5)  -  05/04(1 122) 

7 

0.085  -  0.70 

22,000 

S17 

-  0077 

M17 

-0363 

05/04(1 1 22)  -  06/04(1 6 10) 

7 

0.21  -  0.62 

34,900 

S17 

-0078 

M17 

-  0364 

06/04(1610)-  07/04U950) 

7 

0.19  -  0.42 

22,600 

S17 

-  0079 

M14 

-  0365 

14/04(1855)  -  15/04U855) 

6 

0.07  -  0.16 

9,430 

S18 

-0328 

M18 

-0573 

15/04(I855)  -  16/04(I913) 

6 

0.105  -.155 

11,300 

SIS 

-  0329 

M18 

-0574 

16/04(1913)-  17/04(19'*3) 

r, 

.155  -  1.50 

20,345 

S18 

-0330 

MIS 

-  0575 

I7/0»(19*3)-  18/04(1939) 

6 

0.12  -  0.21 

12,170 

SIS 

-0331 

MIS 

-  0576 

22/Q5(1855)-  23/05(1  I25) 

>> 

0.01  -  0.27 

13,373 

S22 

-  0092 

M22 

-  0228 

23/05(1 125)-  24/05(Q722) 

5 

0.06  -  0.20 

6,800 

S22 

-0093 

M22 

-  0229 

